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■ABglMCT 


SHARP  is  a  computer  oriented  information  storage  and  retrieval  system  developed 
to  resolve  some  of  the  pr<A>lems  Inherent  in  the  handling,  storage  and  retrieval  of 
scientific  and  technical  literature  at  the  Bureau  of  Ships  Technical  Library.  The 
comjniter  is  being  used  to  automate  to  a  high  degree,  (1)  bibliographic  searches  <2) 
subject  matter  searches  (3)  coordinated  searches  (combiiwtlons  of  both)  (4)  issuance 
of  library  catalog  cards  and  accessions  bulletins  (5)  c<aitrol  of  periodicals  and  journals 
(6)  <rth©r  ai^ects  under  development,  such  as,  complete  automatic  generic  computer 
searching,  automatic  posting  of  descriptive  termii  by  the  computer  in  the  imtexing 
procedure,  and  user  interest  registers.  The  system  is  intended  to  improve  the 
library's  capacity  to  better  serve  the  user  and  to  function  as  a  management  and 
logistics  tool  for  the  library.  Details  of  the  computer  aspects  of  the  indexing  scheme, 
search  strategy,  thesaurus,  computer  programs,  present  research  work  are  reported. 
Modifications  to  tho  system  and  future  plans  are  indicated. 


The  results  reported  herein  were  obtained  in  the  course  of  research  supported  by 
the  Bureau  of  Ships,  Department  of  the  Navy  under  Project  S-F-007-01-03,  Task 
0404,  at  the  David  Taylor  Model  Basin,  A|g>lied  Mathematics  Laboratory,  Carderock, 
Md. ,  a  field  activity  of  the  Bureau  of  Ships.  The  report  was  or^inally  prepared  as 
DTMB  Report  No.  1923,  and  edited  by  Aj^e  E.  Cooper  and  Gilbert  R.  Gray  of  the 
Management  Applications  Branch,  Applied  Mathematics  Laboratory. 
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CHRONOLOGICAL  SUMMARY 


Has  a  report  been  written  on  ELECT  Inc.  *8  portion  of  Contract  NOba  0000 
covering  the  second  quarter  of  fiscal  1964  ?  Is  there  any  technical  literature  <m  the  use 
of  <»>mputer  oriented  infornrntion  retrieval  systems  to  supply  ships  at  with  parts 
feom  tenders  ?  To  answer  such  questions  accurately  and  rapidly  is  a  prime  fimction  of 
the  Bureau  of  Sh^s  Technical  Libraj^.  To  tetter  achieve  IMs  tai^  the  Library  Ms 
been  eng^ed  in  a  (Operative  project  with  the  David  Taylor  Model  Basin,  Applied 
Matbematics  Laboratory,  to  design,  develop  and  test  a  computer-oriented  iMormatlon 
storage  and  retrieval  system. 

Ihe  foEowiag  statements  chronologically  summarize  the  woric  on  the  project  to 

date; 


1960- 1961 

1.  Specifications  and  plans  for  the  conduct  of  the  project  were  developed. 
Various  proposals  for  a  system  were  studied  and  it  was  agreed  that  the  final  system 
must  have  tM  capability  to  <a)  automate  and  simulate,  to  a  high  degree,  library 
fiinctions  on  a  computer;  03)  retrieve  from  either  or  b<^,  the  subject  matter  and 
bibliographic  approaches;  (o)  handle  frequmit  tq>dating  and  retrieval  requests  on  the 
system  files;  and  (d)  tdilize  an  indexing  scheme  that  would  permit  indexing  in 

1961- 1963 

2.  This  period  was  spent  determining  the  indexLng  scheme  to  be  used. 

Existing  systems  were  studied.  Ck>ncentrated  efforts  were  made  to  ready  FROLIC 
(formal  j^trieval-Qriented  Ij^anguac^  for  Indexixig  jQontent)  for  comimter  implemen- 
iatimi.  Considerations  of  time  and  funds,  however,  eliminated  FROLIC  from  immediate 
adaptation. 


3.  Being  somewhat  indc^ndent  of  the  searching  problem,  the  Library 
Acce8si<HU9  Bulletin  and  the  3x5  Catalog  Cards  were  automated. 

1963-1964 

4.  The  Engineers  Joint  Council  (EJC)-sulvocated  aystem  of  links  and  roles 
was  ad(^)ted  as  the  Indexing  scheme. 

5.  The  bibli<^aphic  and  subject  matter  search  systems  were  developed  and 
tested  on  nearly  1000  subject  indexed  technical  documents. 

6.  A  computer  system  was  developed  and  implemented  to  automate  the 
tiandHng  of  the  control,  inventory,  renewal  and  routing  of  the  library's  periodicals 
and  journals. 

Blaay  different  analysts  Mve  worked  on  the  various  phases  of  project  SHARP. 
The  David  Taylor  Model  Basin  project  managers  have  beai  Messrs. ,  Milton  Siegel 


V 


{1960-1963)  Gilbert  Gray  (1964).  Messrs.  .Thomas  Walton  and  Larry  Schmidt 
participated  in  the  early  development  and  are  the  authors  of  FROLIC.  Mr.  John 
Nicolaus,  who  directed  the  overall  program,  and  Mrs.  Ruth  Camp,  both  of  Bureau  of 
Ships  Technical  Ubrary,  have  been  Library  Science  advisors  to  the  David  Taylor  Model 
Basin, 

The  individual  authors  and  their  areas  of  responsibility  follow: 

Mrs.  Natalie  Goldberg  -  3x5  Library  Catalog  Card  and 

Accessions  Bulletin 

Mr.  Milton  Siegel  -  BlbllograjAlc  and  Subject  Matter  S^rch 

Routines 

Mr.  Milton  Siegel  and  Mr.  Benny  Wallis  - 

Periodical  and  Journal  Inventory  System 
Mrs,  Annie  Cooper  and  Mr.  Wayman  Braxton  - 

Master  File  Maintenance  Systems 
Mrs.  Annie  Cooper  and  Mr.  Gilbert  Gray  - 

Search  Strategy 
Mrs.  Annie  Cwper  and  Mr,  Gilbert  Gray  - 

Current  Progress  and  Future  Plans 
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mTKODUCTION 

Much  has  been  written  in  the  f^st  sev¬ 
eral  years  coaceralag  tij©  extraordiimry 
flood  of  scicttwiic  and  technical  Infor¬ 
mation  literature  and  the  effect  of  this 
^'Esplosioa**  on  the  technological  com¬ 
munity*  Hie  discrimlaatiag  retention 
of  tills  iaformatioa  has  sreMed  Inspor- 
tent  problems  for  both  large  and  small 
libraries  whether  in  government  or  in- 
chistry  wMch  do  indeed  bear  ttw  brunt 
of  responslbiEty  for  supplying  timely 
and  reeded  cteciaaeat  research  and  ref¬ 
erence  services.  Hardest  hit  are  those 
lackiag  manpower  -  and  who  does  not 
lack  manpower  ? 

The  Bureau  of  Sliips  Technical  library 
was  no  exception.  Tlie  effect  of  this 
increased  activity  was  noted  by  man- 
aj^meat  and  the  green  light  was  given 
to  cope  with  the  situation. 

The  impact  was  most  noticeable  in  tiie 
area  of  technical  reports  and  it  is  in 
this  area  that  effective  control,  re¬ 
trieval  and  timely  dissemination  is  of 
prime  importance  to  the  Bureau,  its 
field  activities  and  contractors. 

In  order  to  provlcte  a  clearer  appre¬ 
ciation  of  the  varied  functions  and 
operations  of  the  Library,  it  is  impor¬ 
tant  to  understmid  the  type  of  library 
It  is  -its  mission  -and  to  familiarize 
ourselves  with  the  coverage  of  its 
holdings. 

The  Bureau  of  Ships  Technical  library 
is  a  Major  Technical  Research  Library. 
It  is  a  Major  Library  since  it  provides 
an  extension  of  the  library  fimetion  be¬ 
yond  its  local  unit  organization.  It  is  a 
Technical  Research  library  since  it  is 
perdominantly  ctevoted  to  science  and 
engineering  in  more  than  one  discipline 
and  provides  reference  and  referral 
services  In  support  of  studies  in  subject 


fields  related  te  research,  dtevelopmeat, 
teat,  engineering  and  evaluation. 

The  Bureau  library  contains  primarily 
material  on  naval  architecture,  ship¬ 
building,  chemistry  and  chemical  engi¬ 
neering,  mathematics,  mechanical, 
marine  and  etectrical  engineering, 
acoustics,  electrmiics,  hydromc-chaalcs, 
materials,  meteliurgy,  cities,  propul¬ 
sion,  and  nuclear  physics.  In  orctor  to 
meet  the  needs  ol  the  entire  Bureau, 
however,  the  reference  sources  are  not 
limited  to  purely  technical  and  sctentific 
material.  They  inolude  a  workable  ooi- 
lection  of  materials  in  the  fields  of  man¬ 
agement,  industrial  engineering,  naval 
tactics,  and  languages.  Ihe  collection 
consists  of  classified  and  unchmsifled 
material  in  tiie  form  of  scientific  and 
technical  reports ,  books,  periodicals, 
and  miscellimeous  piAlications,  The  Li- 
bwa*y  Is  the  central  depository  for  the 
technical  and  scientific  reports  Issued  by 
tlie  Bureau’s  field  activities  and  con¬ 
tractors.  Book  publications  are  princi¬ 
pally  in  English  but  are  also,  to  a  limited 
extent,  in  German,  French,  Swedish, 
Dutch  and  Russian.  Most  of  the  documents 
are  domestic;  however,  since  1951,  the 
library  has  assumed  bibliographic  con¬ 
trol  of  the  foreign  documents,  technical, 
and  scientific  reports  obtained  from  the 
Office  of  Naval  Intelligence,  or  from 
offices  abroad,  either  on  a  loan  or  on  a 
retention  basis.  This  collection  now 
numbers  45,000  documents. 

As  of  January  1963,  the  total  collection 
numbered  approximately  170,000 
scientific  and  technical  reports;  25,000 
books  and  bound  journals;  3,000  pam¬ 
phlets  covering  industrial  and  government 
standards  and  publications  of  an  ephem¬ 
eral  nature;  560  periodical  titles  are 
received  of  which  200  are  bound  annually. 
Approximately  30,000  of  the  older  reports 
are  on  microcards,  and  the  new  Tliomas' 
Register  of  Manufacturers  catalogs  are 
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being  received  on  microfilm  In  addi- 
tioa,  a  small  number  of  military  period¬ 
icals  are  also  on  microfilm.  There  is  an 
annual  increase  of  approximately  15,000 
reports  and  2, 000  bwks  and  miscellane¬ 
ous  publications.  ITie  staff  is  presently 
comprised  of  12  professional  and  3 
clerical  personneL 

-it  * 

The  forep)ing  is  quoted  from  a  report, 
Iteference  <4),  by  John  J.  Nicolaus, 
librarian  of  the  Bureau  of  Ships  Tech¬ 
nical  library.  Full  details  of  the 
SHARP  i^stein  are  contaiisfid  in  this 
report,  and  in  order  to  obtain  a  com¬ 
plete  picture  and  imder standing  of  the 
operation  of  the  System,  it  is  recom¬ 
mended  that  It  be  read  before  perusal 
of  the  present  document. 

THE  SYSTEM 

The  Project  SHARP  System  has  been 
initially  designed  for  the  IBM  7090  and 
1401  computers.  All  basic  processing 
is  accomplished  on  the  7090  computer 
while  printing,  file  copying,  card-to- 
tape,  etc. ,  operations  are  carried  out 
on  the  1401  computer.  The  minimum 
configuration  required  includes: 

IBM  7090 

a.  32K  core  memory 

b,  two  I/O  channels 

c,  four  tape  units  attached  to 
each  channel 

d.  on-line  printer  and  card 
reader 

a.  4K  core  memory 

b.  one  tape  unit 

c.  one -line  printer  and  card 
reader 

Software  included  IBM’s  IOCS  and  9- 
Sort  with  the  Bell  Laboratory  Monitor¬ 
ing  Program  (7090)  and  Autocoder 
(1401).  The  IBM  7090  computer  was  se¬ 
lected  because  of  its  speed,  size  and 


availability.  However,  many  other  data 
processing  computers  on  the  market 
could  do  the  job  as  well  or  better. 

Currently,  there  are  three  SHARP 
master  files  to  be  maintained  and  eleven 
formal  outputs.  The  master  files  are  for 
the  Bureau  of  Ships  Technical  Library’s 
periodicals,  technical  document  biblio¬ 
graphic  data  and  corresponding  technical 
document  sxibject  matter  encoded  data. 
Three  of  the  outputs  are  desired  to 
facilitate  ihe  maintenance  of  the  three 
master  files.  Six  of  the  outputs  repre¬ 
sent  the  mechanization  of  four  routine, 
though  basic,  library  functions  -  the 
preparation  of  library  3x5  catalog  cards , 
technical  document  accessions  bulletins , 
periodical  accessions  lists  and  periodi¬ 
cal  subscription  order  forms.  The  last 
two  of  the  eleven  outputs  are  die  results 
of  the  bibliographic  and  subject  matter 
searches. 

Library  Catalog  Cards 

In  all  probability  catalog  cards  will  still 
be  used  in  mechanized  library  systems 
to  answer  simple  reference  questions, 
without  resorting  to  computer  searches , 
particularly  when  the  user  knows  the 
source,  report  number,  etc.  Also,  sub¬ 
ject  catalog  cards  will  probably  be  main¬ 
tained  in  order  to  encourage  ”browsing” 
which  many  users  will  no  doubt  find 
desirable.  The  object  of  this  portion  of 
the  SHARP  System  is  to  automatically 
produce  library  cards,  as  a  "by-product" 
of  the  accumulated  bibliographic  data, 
which  were  formerly  typed  mid  then  re¬ 
produced  by  photography.  Now  a  single 
IBM  1401  routine  produces  the  library 
cards  quicker  and  more  accurately. 

For  each  document  received,  eight  unit 
catalog  cards  are  produced  to  be  used  in 
source  files,  author  files,  contract  num¬ 
ber  files,  etc.  In  addition,  up  to  six  sub¬ 
ject  heading  cards  may  be  produced  de¬ 
pending  upon  the  individual  docmnent.  The 
data  that  is  printed  on  the  3x5  library 
catalog  card  is  forwarded  as  additions  or 
corrections  to  the  basic  SHARP  Biblio¬ 
graphic  master  file.  Figure  1  shows  the 
format  of  a  3x5  card,  l^e  operation  of 
the  3x5  routine  is  described  below. 
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(1.  Report  Security  Classification.  2.  Report  Title  Security  Classification. ) 
Figure  1.  Layout  for  3x5  Library  Catalog  Card. 


As  each  record  is  read  into  the  computer, 
the  information  is  edited  and  moved  to 
its  print  positions.  A  check  is  made  to 
see  if  the  information  is  blank.  If  it  is. 
the  next  information  on  that  record  is 
processed  or  a  new  record  is  read  in. 
if  the  line  is  not  blank,  It  is  printed  and 
then  moved  to  a  storage  area  to  be  used 
in  printing  the  additional  cards.  The 
cards  are  printed  two  at  a  time  so  that 
all  information  la  moved  into  two  print 
areas  and  then  moved  from  one  of  the 
two  print  areas  into  storage. 

When  a  new  record  containing  a  card 
numbered  I  is  sensed,  the  computer 
recognizes  that  this  is  the  beginning  of  a 
new  document.  The  program  spaces  to 
the  beginning  of  the  next  3x3  card  (this 
is  regulated  by  a  special  pai^er  loop  on 
the  1403  printer)  and  transfers  the  infor¬ 
mation  in  storage  to  the  print  aroi^. 

This  process  is  repeated  three  times 
giving  a  total  output  of  eight  3x5  cards. 
The  program  then  checks  to  see  If  there 
were  subject  headings  specified  in  card 
number  6.  If  so,  the  first  two  are  moved 
to  the  top  of  the  next  3x5  card  and  another 
two  catalog  cards  are  printed.  This 
process  is  repeated  for  the  third  and 
fourth,  and  fifth  and  sixth  subject  head¬ 
ings.  Should  there  be  an  odd  number  of 
subject  headings  pertaining  to  a  given 
document,  the  second  cixd  is  printed 
exactly  like  the  basic  cards,  but  cards 
are  always  printed  two  at  a  time. 

Because  of  the  limited  space  on  a  3x5 
catalog  card,  only  sixteen  lines  plus  the 
subject  heading  may  be  printed.  There 
are  certain  exceptional  cases  when  not 
all  of  the  information  pertaining  to  a 
given  document  can  be  contained  on  one 
3x5  catalog  card.  When  this  occurs,  the 
condition  is  sensed  as  the  data  is  being 
moved  to  storage.  The  transfer  of  in¬ 
formation  to  storage  stops,  the  computer 
space's  to  the  top  of  the  next  3x5  card 
form,  the  word  "cont"  is  printed,  and 
then  the  additional  information  is  printed 
on  two  3x5  cards.  When  a  new  record 
containing  a  card  numbered  1  is  sensed, 
the  computer  proceeds  as  was  described 


above,  so  that  the  eight  basic  cards  are 
still  printed,  but  only  two  of  the  oontin- 
uatton  cards  are  printed. 

All  ioformatton  is  transferred  from  tape 
to  the  print  area  with  change  of  format, 
except  in  two  cases.  In  the  case  of  an 
extension  card  containing  the  sources 
report  number  extension,  only  tiie  first 
22  of  the  27  allowed  characters  are 
printed.  This  is  under  the  assumption 
that  a  sources  report  number  will  never 
exceed  48  characters. 

The  second  exception  occurs  in  the  case 
of  the  report  title.  The  title  may  extend 
for  68  or  69  characters  on  a  given  input 
record.  This  is  too  long  to  fit  on  one 
line  of  a  3x5  card.  Beginning  in  column 
30  which  is  the  28th  character  of  the  title, 
a  check  is  made  for  a  blank.  When  a 
blank  is  sensed,  indicating  a  division  in 
words,  the  title  is  divided  at  that  point. 
The  first  half  is  moved  to  the  print  area, 
printed,  and  moved  to  storage.  This  is 
then  followed  by  the  second  half. 

When  the  Report  Security  Classification 
of  a  document  is  ’’C"  or  ”S"  the  word 
"CONFIDENTIAL”  or  "SECRET"  is 
moved  to  the  print  area,  printed,  and 
then  moved  to  storage.  This  follows  all 
other  information  for  the  document, 

A  coudense<i  self-loading  prop'am  deck  is 
used  to  run  this  problem.  The  input  tape 
should  be  placed  on  tape  unit  1. 

A  special  paper  loop  is  needed  on  the  1403 
Printer.  This  control  loop  regulates  the 
carriage  control  and  insures  proper 
spacing  of  the  material  to  be  printed. 

The  format  for  this  paper  loop  is  as 
follows: 


Line  Channel 

1  1 

2  2 

20  2 

38  2 

56  2 
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line 


Chmmt 


Nuxober 

Blanks 


74  2 

92  2 

110  2 

The  control  tape  is  cut  at  line  126,  mak¬ 
ing  the  loop  exactly  21  inches  long,  or 
ttie  equivalent  of  seven  3x5  catalog  cards. 

In  connection  with  the  program,  special 
paper  stock  is  used  on  tiie  1403  Printer. 
This  paper  stock  is  perforated  horizon¬ 
tally  every  three  Inches  and  vertically 
into  two  five  inch  cards.  Thus  the  li¬ 
brarian  can  easily  tear  the  output  into 
the  3x5  library  catalog  card  size. 

The  printing  mechanism  on  the  1403 
Printer  must  be  horizontally  adjusted  to 
account  for  the  narrower  paper  stock. 

The  left  hand  tractor  is  moved  to  the 
extreme  left  and  the  horizontal  vernier 
is  then  adjusted  so  that  printing  begins 
one  character  from  the  leftmost  print 
position. 


library  Accessions  Bulletin 

The  Accessions  Bulletin  is  one  means 
by  which  Bureau  of  Ships'  scientists  and 
engineers  are  informed  of  the  availa¬ 
bility  of  new  technical  documents  in  the 
library.  The  bulletin  contains  biblio¬ 
graphic  data  about  the  new  technical 
documents  and  is  distributed  to  all 
Bureau  codes  and  Bureau  field  activi¬ 
ties.  As  new  documents  are  added  to 
the  SHARP  Bibliographic  master  fUe, 
they  are  also  selected  for  editing  in  the 
Accessions  Bulletin.  ITie  operation  of 
the  Library  Aocessions  Bulletin  routine 
is  described  below. 

Input  to  the  program  is  on  tape  with  the 
exception  of  a  header  card  which  fol¬ 
lows  the  condensed  self-loading  pro¬ 
gram  deck.  This  header  card  is  in  the 
following  format: 


H-12 
13-80 

At  the  outset  of  program  the  heading 
Information  is  read  in  via  the  header 
card  and  this  information  along  with  the 
title  of  the  bulletin  is  printed.  Tim 
volume  and  number  are  stored  in  memory 
to  be  printed  at  the  be^nning  of  each  ad¬ 
ditional  page. 

The  computer  reads  all  records  with 
card  mmabers  of  1  throu^  4  and  edits 
and  stores  in  memory  the  following  in¬ 
formation:  Source,  Library  Accession 
Number,  Report  Security  Classification, 
Title,  Author,  Contract  or  Report  Num¬ 
ber,  and  Date  of  Publication.  If  the 
Report  Security  Classification  is  a  '’C", 
the  word  "CONFIDENTIAL"  is  also 
stored  in  memory  with  the  above 
information. 

Upon  reaching  a  record  with  a  card  num¬ 
ber  of  S,  a  check  is  made  to  see  if  a  new 
subject  cock:  has  been  reached.  If  it  has, 
the  new  subject  title  is  printed.  The 
stored  information  is  then  moved  line  by 
line  to  the  print  area  and  printed  on  the 
1403.  At  this  point  the  program  skips 
all  records  with  card  numbers  of  6  and 
proceeds  to  process  the  next  document 
in  the  manner  described  above. 

A  special  paper  control  tape  is  used  on 
the  1403  fainter  to  regulate  the  carriage 
control  for  this  routine.  Tte  format 
for  this  paper  loop  is  as  follows: 


Line 

Channel 

5 

1 

55 

12 

71 

1 

121 

12 

Periodical  Control  ^stem 

One  of  the  burdensome  chores  of  a  tech¬ 
nical  library  is  that  of  maintaining  in¬ 
ventory  control  over  the  many  journals 
and  periodicals  to  which  it  si^scribes. 


Date  (MM-DD-YY) 
Volume 


Cols 

1-8 

9-10 
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The  SHABP  Periodical  Control  System  on 
the  IBM  7090  has  as  its  purpose  the 
mechanisatioti,  to  a  hlg^i  dep-ee,  proce¬ 
dures  for: 

(a)  Renewing  periodical  and  journal 
subsciptions  on  schedule. 

(b)  Updating  changes  in  periodical 
titles s  prices,  quantities,  etc. 

(e)  Publishing  periodical  routing  lists. 

All  periodical  and  journal  data  are  main¬ 
tained  on  the  SHARP  Periodical  master 
file  which  is  processed  in  various  ways 
to  produce  three  SHARP  formal  ou^juts. 

The  Periodical  Renewal  List  is  produced 
by  an  IBM  7090  routine  which  automat¬ 
ically  processes  separate  dome,  ^ic , 
foreign,  and  service  type  publications 
lists,  ^ving  the  names,  quantities,  costs 
and  subscription  dates  of  the  periodicals 
and  journals.  These  lists  are  produced 
well  in  advance  of  the  expiration  dates, 
thus  making  it  possible  to  accurately 
forecast,  for  any  period  of  the  fiscsd 
year,  expiration  dates  and  funds  required 
for  purchases  and  renewals.  The  com¬ 
puter  produced  edit,  not  only  gives  the 
information  as  to  titles,  costs,  etc. ,  to 
the  library,  but  serves  as  the  enclosure 
to  procurement  requests  and  is  forwarded 
to  the  agent  or  publisher.  The  routine 
also  updates  the  SHARP  Periodical 
master  files  as  to  expiration  dates  so 
that  future  passes  throu^  the  file  will 
only  retrieve  items  which  need  to  be 
ordered.  The  input  to  this  routine  is  the 
SHARP  Periodic^  master  file  and  an 
ejqtiration  date  card,  and  the  outputs  are 
the  three  separate  order  forms. 

The  Periodical  Routing  list  is  also  pro¬ 
duced  by  an  IBM  7090  routine.  The  input 
is  the  SHARP  Periodical  master  file  and 
the  output  is  an  edit  which  gives  the 
statue  of  all  periodicals  and  journals 
with  regard  to  routing  availability,  li¬ 
brary  reference  availability,  location  in 
the  Bureau,  etc.  This  edit  is  reproduced 
and  routed  to  all  Bureau  codes. 


routine  interprets  the  eo^d  values 
of  the  master  file  parameters  to  produce 
the  outout.  Perio^cals  having  certain 
address  codes  are  not  selected  tor  oidput. 
HiLOse  having  an  ”8"  in  the  type  field  and 
space  tor  the  binding  code  are  also 
passed  over.  For  those  periodicals  and 
journals  selected,  the  £ltie,  addressee 
(if  any)  and  routing  code  (check  field)  are 
put  on  the  Ust,  The  rout^  code  is  de¬ 
fined  as  follows: 

1.  REF  indicates  the  periodical  is 
avalMtle  in  the  library  for  refer¬ 
ence  and  not  routed. 

2.  N  indicates  the  periodical  is  re¬ 
ceived  irregularly  and  not  routed. 

3.  indicates  the  periodical  is  re¬ 
tained  in  the  Bureau  code  (Division, 
Branch,  etc. )  shown. 

4.  *'  (  )  "  indicates  the  periodical  is 
available  and  may  be  routed. 

5.  Blanks  indicate  the  periodical  is  no 
longer  available  and  the  accompany¬ 
ing  remarks  should  be  noted. 

The  contents  of  the  check  field  (cf)  are 
determined  as  follows: 

1.  If  publication  frequency  is  I,  then 
cf  Is  N. 

2.  If  reference  code  is  R,  binding  code 
is  B  and  quantity  is  greater  than  or 
equal  to  toee,  the  cf  is  (  ).  If 
quantity  is  less  than  three,  cf  is 
REF. 

3.  If  type  is  S  and  binding  code  is  B, 
then  cf  is  REF. 

4.  If  reference  code  is  R,  binding 
code  is  not  B  and  quantity  is  greater 
than  or  equal  to  two,  then  cf  is  (  ). 
If  quantity  is  less  than  two,  cf  is 
REF. 

5.  If  reference  code  is  not  R,  binding 
code  is  B  and  quantity  is  greater 


6 


tiiaa  oae,  cf  is  (  ).  If  quantity 
equals  one,  than  cf  is  REF. 

6,  If  reference  code  is  not  R  and 
binding  is  not  B,  and  quantify  is 
greater  than  or  equal  to  one,  cf 
is(  ), 

7.  U  quantify  is  zero,  and  e^^iration 
date  is  blank  ef  is  spaces. 


Bibliographic  and  Subject  Matter  Search 

Oae  ef  the  prime  objectives  of  fb^oject 
SHARP  is  to  give  the  Bureau  of  Ships 
Tecbnical  Library  the  capabilify  to  ef¬ 
fectively  and  quickly  service  requests 
from  scientists  and  engineers  for  tech¬ 
nical  information,  these  requests  could 
have  a  bibliographic  and/or  subject 
matter  origin.  Two  SHARP  master 
files  (the  Bibliographic  and  Subject 
Matter)  and  two  IBM  7090  routines  make 
up  the  major  portion  of  the  SHARP  re¬ 
trieval  system.  The  bibliographic  and 
subject  matter  searches  are  handled  by 
separate  but  similar  routines.  In  fact, 
the  bibliographic  retrieval  routine  was 
modified  to  produce  the  subject  matter 
retrieval  routhK. 

In  general,  the  search  routine  requires 
the  master  file  (subject  matter  or  bib¬ 
liographic  as  Impropriate)  and  the  en¬ 
coded  query  as  input.  The  query  must 
include  the  field(s)  to  be  searched  (such 
as  covering  dates)  the  value(s)  of  the 
field  (such  as  the  second  quarter  of 
1964)  and  the  type  of  search  or  operation 
code(s)  (such  as  "less  than"  or  "equal"). 
Each  query  is  coded  as  a  series  of  query 
cards  with  each  card  pertaining  to  the 
same  query  having  the  same  query  num¬ 
ber.  If  the  fields  and  values  on  different 
cards  have  an  AND  relationship  then  the 
query  cards  have  the  same  query  and 
part  numbers.  If  that  relationship  is  an 
OR,  then  the  part  number  will  differ. 
Hence,  each  query  card  contains  one 
combination  of  field,  value  and  miration 
code  which  is  linked  (AND  or  OR)  to 
other  query  cards  by  the  query  and  part 
numbers. 


For  simple  questions  put  to  the  system, 
one  query  card  is  required.  The  average 
bibllogrmhic  OR  relationship  search 
(different  question  or  different  part  of 
same  question)  requires  6  query 
cards.  The  average  subject  matter  OR 
relationship  search  requires  3  query 
cards.  The  search  routine  can  han^ 
appi^ximatefy  350  cards  Airing  one 
pass  of  the  master  tile,  hence  350  simple 
questions,  116  averse  subject  matter 
questions  6r  59  average  bibliographic 
questions  can  be  answered  dtudi]^  one 
pass  (less  thmi  5  minutes  computer  time) 
of  the  master  file. 

The  search  routine  reads  in  all  of  he 
query  cards  (which  are  hi  query-part 
number  sequence)  first.  As  each  card 
is  read  in,  a  small  package  of  "search 
coding"  is  gei^rated  in  the  computer. 
This  "search  coding"  package  includes 
the  proper  extractors,  fields,  values, 
operation  codes,  compares,  etc,,  nec¬ 
essary  to  interrogate  the  master  file 
for  the  conditions  posed  on  the  query 
card.  Generally,  after  350  such  pack¬ 
ages  have  been  generated,  all  of  the 
available  computer  core  has  been  allo¬ 
cated.  After  all  query  cards  are  read 
in,  the  master  file  is  read.  As  each 
item  of  the  master  file  is  read,  it  is  also 
matched  against  each  "coding  package". 

If  an  item  does  not  match  suay  query  card 
In  a  group  of  AND  cards,  then  that  item 
is  not  compared  against  anymore  of  that 
AND  group.  If  an  item  matches  all  of 
the  cards  of  an  AND  group,  then  a  "hit" 
is  scored  and  the  item  is  selected  as 
answering  the  query.  In  this  way,  the 
master  file  is  passed  only  once.  The 
speed  of  the  IBM  7090  computer  allows 
the  search  to  be  made  in  the  time  that 
it  takes  the  computer  to  read  the  query 
cards  and  master  file,  and  print  mit  the 
answer.  Hence,  the  routine  is  input/ 
output  limited. 

Bibliographic  searches  may  be  made  on 
the  following  fields  or  any  combination 
of  these  fields: 

1.  Document  Security  Classification 
and  Accession  Nmnber 
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2.  Source  or  Originating  Activity 

3.  Source  or  Orii^nator’s  ]teport 
Number 

4.  Personal  Author<s) 

5.  Contract,  Grant,  Economy  and 
Laboratory  Project  Number (s) 

6.  Covering  or  Inclusive  Dates  of  a 
Heport 

1.  Report  Date  or  Ifete  trf  Pt^jlioatitm 

8.  Bureau  of  Ships  Project,  Sul^ro- 
ject  and  Task  Number(s)  andZor 
other  Agency  Project  Number<s) 

9.  Defense  Documentation  Center 
Accession  Document  (AD)  number(s) 

10.  Defense  Docximentation  Center 

AvailabiUty/Distribution  Limitation. 

Subject  matter  searches  may  be  made  on 
any  combination  of  descriptors  in  the 
Bureau  of  Ships  Library  Thesaurus, 
Reference  (3).  The  subject  matter 
search  routine  not  only  ejects  the  query 
cards  to  list  the  descriptors,  but  also 
expects  the  syntactical  relationships  be~ 
tween  them  to  be  indicated  in  terms  of  the 
ro'^s.  If  such  deep  searching  is  not  re- 
qubfed,  then  each  descriptor  may  be 
sepiTcl^d  in  every  role,  thus  eliminating 
syntactical  relationships.  The  operation 
codes  for  the  searches  are; 


a.  Equal 

<E) 

b.  Not  Equal 

(NE) 

c.  Less  Than 

(L) 

d.  Greater  Than 

(G) 

e.  Less  Than  or  Equal 

(LE) 

f .  Greater  Than  or  Equal 

(GE) 

The  outputs  ci  the  search  routine  are  the 
accession  numbers  of  the  document 
retrieved  and  the  query  and  part  numbers 


of  the  questions  answered.  A  more 
elaborate  and  personal  ou^ut  is  obtained 
by  matchittg  the  above  ou^ut  against  the 
SHARP  Bibliographic  master  file ,  select¬ 
ing  the  bibliographic  data  for  each  ac¬ 
cession  number,  sorting  this  by 
query  and  part  numbers,  editii^  the 
data  and  distributing  to  each  user  his 
personal  copy  of  the  bibliogr^hic  data 
for  his  question  only.  This  personalized 
output  may  be  requested  for  both  8idt>Ject 
matter  and  bibliographic  searches. 


Master  File  Mait^nanc^ 

Basically  the  three  SHARP  master  files 
are  maintained  in  the  same  manner  that 
most  data  processing  magnetic  files  are 
maintained,  namely; 

a.  New  entries  for  the  files  are 
computer-checked  for  obvious 
format  and  inconsistency  errors. 

b.  Additions,  deletions  and  changes 
are  matte  via  the  computer,  as 
required. 

c.  Special  master  file  edits  are  pro¬ 
duced  to  aid  cognizant  personnel 

in  keeping  abreast  of  die  file  status. 

d.  A  sufficient  number  of  current  and 
back  copies  of  the  files  are  kept. 

These  tiles  are  maintained  on  the  IBM 
7090  computer.  For  each  file  there  is 
(1)  a  format  check  routine,  which  ex¬ 
amines  appropriate  file  fields  for  numeric 
values,  alphabetic  cxmtents,  restricted 
ranges,  and  entries,  etc.;  (2)  a  sort 
routine  which  sequences  all  tile  data  be¬ 
fore  entries  are  made;  (3)  an  update 
routine  which  adds,  deletes  and/or  cor¬ 
rects  entries  of  the  master  tile  and; 

(4)  an  edit  routine  which  prints  out  all  or 
part  of  the  master  file  for  review  or 
perusal. 

The  SHARP  BiblioCTapMc  Master  File 
contains  blbilograj^c  cteta  of  technic^ 
documents  in  the  Bureau  of  Ships  Li¬ 
brary  collection,  llie  fields  on  this  file 
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Include  audiior(s),  source<s),  accession 
ntimber,  title,  security  classification 
and  mmy  others.  Hie  general  file  itesign 
requires  that  each  technical  document  be 
represented  by  no  fewer  than  six  basic 
cards  nundiered  card  I  throu^  card  6. 
Each  such  card  contains  the  basic  infor¬ 
mation  for  a  set  of  fields  from  the  file, 
for  example,  card  1  contains  the  name  of 
the  Source  and  Report  Number;  card  2 
contains  the  Report  Title  and  Security 
Classification  of  the  Title;  etc.  CM  course, 
each  card  oontains  the  necessary  data 
(security  classificaticm,  accession  num- 
^r,  card  number  and  subcard  number) 
to  link  the  various  cards  for  a  given 
document.  When  any  field  of  information 
on  a  card  either  requires  more  columns 
than  are  available  on  the  card  format 
(such  as  a  Report  Title  extending  beyond 
68  digits)  or  requires  more  than  one  entity 
(such  as  2  or  more  authors),  then  exten¬ 
sion  cards  are  used.  The  extension  cards 
contain  the  additional  information,  and 
are  linked  and  counted  by  their  subcard 
numbers  ^vh.'oh  range  from  1  (first  exten¬ 
sion)  to  9  (limit  of  extensions).  Each  of 
the  basic  6  cards  has  a  subcard  value  of 
zero.  Codes  are  used  to  indicate  whether 
the  extension  cards  contain  new  entries  in 
the  field  or  left  over  data  from  other 
cards.  Not  all  fields  may  be  extended 
and  some  may  be  extended  in  only  one 
way.  Hence,  from  6  to  60  cards  repre¬ 
sent  a  technical  document  in  the  SHARP 
Bibliographic  file. 

The  SHARP  Subject  Matter  Master  File 
contains  codes  descriptors  which  de- 
scribes  the  contents  of  technical  docu¬ 
ments.  These  descriptors  are  grouped 
by  "link”  and  within  the  link  are  positioned 
as  ’’roles”.  In  general,  a  link  represents 
a  coded  ’’pseudo  sentence(s)”  describing 
one  intellectual  relationship.  As  applied 
in  Project  SHARP  a  link  might  represent 
the  indexing  of  a  major  theme  or  a  major 
subdivision  of  the  ideas ,  topics  or  find¬ 
ings  of  a  technical  document.  Roles  (see 
Figure  2)  indicate  the  function  or  ’’part 
of  speech”  that  descriptors  play  in  links 
or  "sentences".  Poles  and  are 
used  in  Project  SHARP  according  to  the 
general  definitions  and  rules  developed 


by  Uie  Engineers  Joint  CSouncil  (EJC). 

The  general  design  of  the  master  file 
requires  that  descriptors  are  puimhed  in 
columns  according  to  their  role  value. 
Each  card  in  the  file  will  hold  one  de¬ 
scriptor  for  each  role.  Each  card  also 
contains  the  security  classification  and 
accession  number  of  the  indexed  tech¬ 
nical  document  plus  the  linkage  code,  card 
number  and  subcard  number.  The  sys¬ 
tem  allows  for  a  maximum  of  26  (A  to  2) 
links  for  a  single  document  and  a  maxi¬ 
mum  of  30  cards  (which  means  30  <te- 
scripiors  in  each  role)  for  each  link. 

Hence  a  technical  ctocument  may  be 
subject  inctexed  with  from  1  to  780  cmrds. 
The  number  of  cards  per  link  is  counted 
by  the  subcard  number  as  0,  1,  2,  ..  .9, 
A,  B,  C.  .  .  .  The  descriptors  are  7 
character  alpha  codes  which  are  taken 
from  the  Bureau  of  Ships  '^esaurus,  and 
identifier ‘numeric  cbctes'bf  the  Defense 
Documentation  Center  Identifier  Thesau¬ 
rus  Code  Manual.  Reference  (14).  (In 
addition,  combinations  of  the  foregoing 
are  used  to  form  alphanumeric  identi¬ 
fiers.)  These  represent,  therefore, 
general  and  specific  descriptive  scientific 
terms  and  identifiers  (sometimes  referred 
to  as  "open-ended"  terms)  used  to  inttex 
the  Bureau's  technical  literature. 

The  SHARP  Periodical  Master  File  con¬ 
tains  logistics  data  on  all  Bureau  of 
Ships  Library  periodicals  and  journals. 
Included  are  such  information  as  peri¬ 
odical  cost,  quantity,  publication  fre¬ 
quency,  and  routing  code.  Ihe  general 
design  of  this  file  requires  that  2  cards, 
linked  by  title  code  (unique  for  each 
periodical)  and  card  number,  represent 
each  pericecal  or  journal  in  the  library. 
Transmittal  of  changes  and  new  records 
for  the  file  must  inclu<te  all  corrected 
fields  ^th  cards).  Deletions  from  the 
file  require  only  1  card  each  with  the 
title  code.  The  contents  of  toe  data 
fields  may  be  interpreted  as  follows; 

1.  Reference  Code  (REF) 

a.  "R"  indicates  a  reference  copy 
retained  in  the  library 
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ROLE  NgMffilR 


DESCRIFTIQM 
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1 

2 

3 

4 
5. 
6 
7 
9 

I  10 
0 


Primary  topics;  principal  subjects 

Inputs 

Outputs 

Undesirables;  unnecoegsaries 

Present,  possible  and  later  uses 

Media;  advei-bs;  adjectives;  gscgraph±3  locations 

Independent  variables;  causes 

Dependent  variables;  effects 

Passive  recipients;  location 

Means  of  accomplisiiment 

Document  accession  number  (Bibliographic  data) 

-  - - - - -  - - -  . .  j 


Figure  2.  Role  Functions 


b.  "A”  indicates  a  reference 
copy  is  not  retained, 

c.  "N"  Indicates  not  routed, 

2.  Binding  Code  (BND) 

a.  "B"  indicates  a  copy  is  re¬ 
served  for  binding 

b.  ”1"  indicates  a  copy  is  retain¬ 
ed  for  one  year 

c.  "2”  indicates  a  copy  is  retain¬ 
ed  for  two  years,  etc. 

d.  ”  A  "  indicates  a  copy  is  not 
reserved  for  binding 


3.  Title 

This  field  usually  ccmtains  the 
title  of  the  periodical.  If  it  is 
desired  to  retain  a  superseded 
title  of  a  periodical  in  the  current 
master  file,  then  a  fictitious 
periodical  record  is  created  and 
the  title  field  contains: 

a.  Old  title 

b.  "see" 

c.  Current  title 


4.  Routing  Code  (RTG) 
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8.  Expiration  Date  (YYMMDD) 


a.  "M”  indicates  Umt  the  period¬ 
ical  is  mailed  directly  to  the 
Bureau  code  desipiated  in  the 
addressee  field 

b.  ’*L”  Indicates  that  the  period¬ 
ical  is  mailed  directly  to  the 
library. 

5,  Type  Code  (TYP) 

a.  '’D'*  indicates  domestic  peri¬ 
odicals 

b.  "F"  indicates  foreign 
periodicals 

c.  "S"  Indicates  service 
periodicals 

d.  *’G’'  indicates  gratis 
periodicals 

6,  Publication  Frequency  (FQ) 

a.  "D”  for  daily 

b.  *'W'’  for  weekly 

c.  "BW"  for  bi-weekly 

d.  "M"  for  monthly 

e.  "BM"  for  bi-monthly 

f .  "SM”  for  semi-monthly 

g.  "SA"  for  semi-annually 

h.  "A--  for  annually 

i .  "Q"  for  quarterly 

J .  "I"  for  irregular 

k.  "X”  for  exceptions 

7,  Renewal  Frequency  (FR) 


This  field  contains  die  date  cm 
which  subscription  ejqiires.  YY== 
year,  MM  -  month,  and  DD  ~  day. 

9.  'fitle  Code  number) 

A  numeric  code  assigned  to  each 
periodical  to  uniquely  identify  the 
periodical  and  to  preserve  tbs 
alphabetic  seqi^nce  by  title. 

10.  Quantity  (QTY) 

Thia  field  contains  a  mimber  ^ich 
indicates  how  many  copies  of  a 
periodical  are  received  by  the 
library. 

11.  Unit  Cost  (XKKXYY) 

Ihls  field  contains  the  cost  per 
periodical  and  XXXX  =  dollars 
while  YY  =  cents. 

12.  PR  Number 

This  field  contains  the  procure¬ 
ment  request  number  under  which 
the  periodical  was  ordered. 

Each  SHARP  file  is  maintained  on  mag¬ 
netic  bqie.  A  physical  record  on  tape 
contains  die  data  for  a  technical  docu¬ 
ment,  a  link,  or  a  periodical,  respec¬ 
tively,  in  the  Bibliographic,  Subject 
Matter  or  Periodical  file.  Subject  in¬ 
formation  and  bibliographic  data  about 
each  technical  document  are  recorded  in 
the  Subject  Matter  and  Bibliogr^hic 
files  respectively,  and  are  cross  ref- 
ei^enced  by  security  classification  and 
accession  number  keys.  The  file  formats 
and  key  punch  instructions  are  listed  in 
Appendix  C. 

THE  SEARCH  STRATEGY 


This  field  contains  the  renew¬ 
al  interval  in  years, 
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The  term  "search  strategy"  refers  to 
the  totality  of  procedures  and  facilities 


required  1»  initial^  and  complete  a 
library  search.  Briefly,  in  project 
SHARP,  this  involves  the  following; 

1.  Technical  literature  is  received 
by  the  library,  indexed,  and 
forwarded  to  David  Taylor  Model 
Basin  for  inclusion  In  the  Bibli¬ 
ographic  and  Subject  Matter  files. 

2.  Technical  questions  are  received 
irmi  users. 

3.  Librarians  interpret  the  bibli¬ 
ographic  and/or  sdbject  matter 
nature  of  the  questions  and  sub¬ 
mit  appropriate  SHARP  query 
forms  to  David  Taylor  Model 
Basin.  The  Bureau  of  Ships 
Thesaurus  and  the  Engineers 
Joint  Council  manuals  are  used 
as  guides  in  this  step  and  in  step 
1  above. 

4.  David  Taylor  Model  Basin  formats 
the  queries  into  IBM  cards  indica¬ 
ting  their  AND  or  OR  relation¬ 
ships  . 

5.  Ihe  query  cards  are  processed 
against  the  Bibliographic  or 
Subject  Matter  file  on  die  IBM 
7090  computer  and  the  accession 
number  and  user  identification  of 
all  "hits"  are  printed  <m-line  and 

tape.  The  tape  output  may  be 
sorted  and  used  to  edit  "personal" 
reports  for  each  user. 

To  accomplish  the  above,  key  punch¬ 
ing,  card-to-tape ,  tape  printing  and 
digital  computing  facilities  are  used. 
Some  of  the  more  difficult  aspects  of 
the  above,  include  coordination  be¬ 
tween  the  process  of  indexing  the 
general  text  of  the  documents,  and 
inctexing  specific  questions  in  such  a 
manner  that  the  maximum  number  of 
relevant  'hits"  will  be  scored  during 
the  searches.  This  report  is  pri¬ 
marily  concerned  with  the  computer 
portion  of  project  SHARP.  References 
(4)  and  (10)  give  details  of  the  other 


aspects  of  the  search  strategy. 

Bureau  of  Sldps  Thesaurus 

Hio  Bureau  of  Ships  Thesaurus  serves 
two  purposes.  First,  it  is  a  guide  to 
technical  terms ,  dieir  synonyms  and  their 
hierarchical  relationships.  As  such,  the 
Thesaurus  is  an  indexing  tool  for  both 
storage  and  retrieval.  It  is  a  code  book 
of  descriptors  and  a  focal  point  for 
eMcient  vocabutoy  development  and 
expansion.  Second,  the  Thesaurus  is  a 
means  of  descriptor  and  vocabulary 
control,  so  important  in  ccanputer  ori¬ 
ented  systems.  All  questions  as  to 
proper  speiling  and  moaning  (with  re¬ 
spect  to  interrelationship  of  terms)  are 
resolved  by  the  Thesaurus.  The  terms 
that  are  included,  are  general  scientific 
and  engineering  words  and  special  terms 
peculiar  to  the  subject  areas  and  functions 
of  the  Bureau  of  Ships. 

The  relationships  of  terms,  shown  in  the 
Thesaurus  are  synonymous,  hierarchical, 
and  general.  They  are  designated  by 
the  words  "use",  "includes",  "broader 
terms",  "narrower  terms",  and  "related 
terms". 

Synonymous  relationships  are  indicated 

5y^ 

1.  "use"  to  specify  the  term  (with  the 
same  or  nearly  the  same  meaning), 
selected  by  convention,  to  be  used. 

2.  "includes"  to  specify  other  terms, 
in  the  Thesaurus ,  which  have 
similar  meaning,  have  become 
obsolete  or  outmoded  and  have 
variant  forms  and  abbreviations. 

Hierarchical  relationships  are  indicated 
by; 

1.  "broader  terms"  to  specify  those 
terms  which  embody  or  cover  the 
present  term. 

2.  "narrower  terms"  to  specify  those 
terms,  which  the  present  term 
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embodies  or  covers. 

General  relationships  are  Indicated  by; 

1,  ’'related  terms"  to  indicate  pop- 
ular  and/or  restricted  association 
tion,  frequent  usage ,  etc. 

The  Thesaurus  also  ccmtains  defini» 
tions  and  remarks  as  scope  notes , 
which  are  used  to  distinguish  between 
identical  terms  with  different  mean¬ 
ings,  to  define  unfamiliar  terms,  to 
limit  the  definitions  of  terms  and  to 
provide  special  instructions  as  to  the 
use  of  certain  terms. 

Engineers  Joint  Council-advocated 

Reference  (6)  e;»qplalns  the  details  of 
EJC’s  indexing  system  of  links  and 
roles.  A  brief  summary  of  the  ra¬ 
tionale  of  this  system  will  be  given 
here.  Scientists  and  engineers  use 
words  to  communicate  ideas  and  facts 
and  any  simple  indexing  scheme  would 
use  these  words  or  some  unique  trans¬ 
formation  thereof.  But  words  alone 
would  not  suffice,  unless  they  were 
grouped  for  linked)  together  to  convey, 
at  least  intellectual  relationships. 

These  intellectual  relationships  could 
be  crystallized  into  more  definite 
meaning,  if  the  function  (or  role)  of 
each  word  were  known  and  specified. 

In  this  manner,  terms  grouped  to¬ 
gether  as  links  with  role  investors 
simulate  '’sentences’*  in  which  the 
"parts  of  speech"  correspond  to  roles. 

As  a  storage  and  retrieval  tool,  this 
indexing  scheme  has  simple  logic 
which  is  intuitively  valid.  If  the  words 
of  two  "sentences"  are  merely  listed 
together,  the  meaning  and  information 
conveyed  is  less  precise  and  confused, 
than  if  the  two  sets  of  words  were  listed 
listed  separately.  For  example,  if 
"U.  S. "  and  "economy"  were  in  one 
"sentence"  and  "England"  and  "war" 
were  in  the  other,  haviog  aU  four 
words  listed  together,  the  tc^ics under 


discussion  might  be  construed  to  be  (1) 
English  economy,  (2)  U.S.  economy, 
(3)U.S.  -  English  economy,  (4)  U.S.  - 
English  war,  (5)  ■war  economy,  etc.  If 
the  function  of  each  word,  oould  be 
indicated,  then  it  would  be  possRjle  to 
convey  still  more  discriminant  meaning 
and  precise  information.  Assi|?iii)^ 
roles  to  words  roughly  corresponds  to 
arranging  the  words  into  "sentences". 

For  exmnple,  the  words  "chamber"  and 
"music"  v^thfmt  functi^as  assipied, 
would  raise  the  questiem,  "chamber 
music"  or  "music  chamber  ?"  -  two 
related,  but  different  subjects. 

The  EJC  system  is  adtq»table  to  both 
manual  and  automatic  implementation. 

As  a  manual  operation,  the  indexed 
should  be  available  in  several  sequences 
(one  eadi  for  role -major,  link-major, 
accession  number-major  and  descriptor- 
major)  to  allow  easy  manual  searching. 
As  an  automatic  operation,  the  inctexed 
file  should  associate  accession  number 
and  Unk  so  that  of  the  terms  within  a 
query  (having  an  AND  relationship)  may 
be  searched  on  a  link  basis  for  the  docu¬ 
ments.  The  EJC  scheme,  as  applied  in 
project  SHARP,  allows  up  to  26  links 
(A  to  Z)  for  eaoh  dooument  and  uses  the 
ten  role  indicators  summarized  in 
figure  2.  The  meaning  and  e}q}lanations 
of  the  roles  in  Appendix  B  are  taken 
from  Reference  (4). 

Subject  Matter  Search 

The  subject  matter  search  is  accom¬ 
plished  by  one  routine  (run  25).  The 
inputs  are  the  query  cards  and  the 
Subject  Matter  Master  File.  The  output 
is  the  on-line  printout  of  accession 
numbers  and  query-part  numbers  of  all 
search  "hits"  and  the  same  information 
on  tape  which  may  be  used  to  select  the 
bibliographic  data  of  the  "hits". 

Query  cards  represent  the  encoding  of  a 
question.  The  process  of  encoding  re¬ 
quires  the  indexer  to  determine  (1)  how 
many  simple  queries  (or  OR  relation¬ 
ships)  into  which  the  original  question 


should  be  fonnatted,  (2)  what  terms 
will  be  used  and  (3)  into  which  roles  the 
the  terms  will  be  placed.  The  indexer 
uses  the  top  iialf  of  the  query  coding 
sheet  (Figure  3).  A  coder  fills  hi  the 
bottom  half  of  Mts  worksheet,  con¬ 
sulting  the  Thesaurus  for  proper 
spelling  of  codes.  Each  descriptor 
and  Its  role  cari  be  determined  from 
the  query  coding  sheet.  The  doa- 
orlptor  -  role  combinations  found 
on  tlie  same  sheet  have  an  AND  re¬ 
lationship,  while  those  on  separate 
sheets  have  an  OR  relationship.  The 
OR  relationship  is  required  for  (1) 
entire^  different  questions,  (2)  differ¬ 
ent  parts  of  the  same  question  or  (3) 
different  strategies  for  answerit^  a 
single  question. 

Query  cards  are  coded  and  i^y 
punched  from  the  query  coding  sheets* 
according  to  format  requirements  of 
the  search  routine.  The  cards  contain 
the  following  fields; 

* 

1.  Line  number 

2.  Query  number 

3.  I>art  number 

4.  Role  number 

5.  Operation  code 

6.  Descriptor 

The  search  routine  requires  that  all 
cards  having  an  AND  relationship  be 
consecutive.  The  line  number  field, 
which  is  numbered  consecutively,  is 
used  to  facilitate  card  handling  and 
is  not  looked  at  by  the  search  routine. 
The  query  and  part  fields  are  used  to 
identify  the  query  and  its  parts,  and 
by  the  search  routine  to  determine 
AND  or  OR  relationships  between  the 
cards.  The  operation  code  indicates 
to  the  search  routine  the  type  of 
compare  (equal,  not  equal,  less  than, 
etc. )  required  between  the  descriptors 
on  the  query  cards  and  the  master 
file. 


Any  combination  of  descriptors  and  roles 
may  be  subject  matter  searched.  Ail 
combinations  having  the  same  query  and 
part  number  are  matched  link  by  link 
against  Uie  master  file.  Searcties  across 
links  nullify  the  indexing  scheme.  Hence, 
the  AND  relationship  corresponds  to  a  link 
in  query  encoding.  It  is  not  necessary 
that  the  query  cards  contain  all  of  the 
terms  witiiin  a  link  before  a  document  Is 
selected  on  the  basis  of  that  link,  but 
rattier  that  the  link  contains  all  of  the 
desoriptor-role  combinations  of  the  AND 
query  cards.  As  mentioned  earlier,  the 
search  routine  can  prooess  about  350 
query  cards  during  one  pass  of  the 
master  file. 

If  the  bibliograpldc  data  of  the  ’'hits"  are 
required,  three  additional  routines  must 
be  run.  The  first  routine  (run  22) 
eliminates  duplicate  accession  numbers 
picked  up  when  one  AND  combination 
selects  the  same  document  several  times 
based  on  the  query  matching  several  iinlss 
of  that  document.  Run  22  also  selects 
the  bibliographic  data  from  the  Bibiio™ 
graphic  Master  Pile.  The  second  routine 
(run  23)  sorts  the  bibliogt‘aphic  data  on 
query,  part  and  accession  numbers.  The 
third  routine  (run  24)  edits  the  data  for 
transmittal  to  the  user.  The  edit  puts 
the  answers  for  different  users  on  differ¬ 
ent  pages. 

Bibliographic  Search 

The  elements  of  the  bibliographic 
search  correspond  closely  to  those  of 
the  subject  matter  search.  The  biblio¬ 
graphic  search  is  also  accomplished  by 
one  routine,  the  routine  that  was  modi- 
fleld  to  create  the  subject  matter  search. 
The  inputs  to  tills  routine  are  the  biblio¬ 
graphic  query  cards  and  the  Bibliographic 
Master  File.  The  output  Is  a  list  of  the 
accession,  query  and  part  numbers  of 
the  search  "hits"  printed  on-line  and  on 
tape. 

Bibliographic  query  sheets  are  submit¬ 
ted  by  the  Bureau  on  the  forms  (Figure  4) 
used  to  submit  data  for  the  Bibliographic 
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Master  File,  As  a  query  sheet,  the 
question  is  filled  in  remarks 
block,  at  the  bottom  of  the  form,  and 
the  vsilues  of  the  fields  to  be  searched 
are  placed  in  their  appropriate  blocks. 
When  a  ran^  in  values  is  involved, 
the  upper  and  lower  bounds  are  both 
listed  in  the  proper  field  block.  Query 
cards  are  formi^ted  from  tibese 
worksheets.  Generally,  each  work¬ 
sheet  represents  AND  relationships 
between  the  :&elds  marked.  However, 
because  of  ranges  in  values,  for 
some  fields,  it  may  be  necessary  to 
formulate  OR  relationships  to  com¬ 
pletely  answer  the  question.  Examples 
of  this  are  given  later. 

Query  cards  contain  the  following 

fields: 

1.  Line  number 

2.  Query  number 

3.  Part  number 

4.  Field  code 

5.  Operation  code 

6.  Field  value 


The  line  number,  which  is  not  looked 
at  by  the  search  routine,  is  put  in  to 


facilitate  card  haruiling  since  all  AND 
related  cards  must  be  together.  The 
query  and  part  number  fields  are  used 
to  identify  the  query  ami  its  parts ,  and 
are  also  used  by  the  search  routine  to 
determine  AND  and  OR  relationships.  The 
field  code  is  a  number  to  indicate  the 
field  (author,  source,  secmrify  clas¬ 
sification,  etc. )  to  be  searel^d.  The 
operation  code  (equal,  not  equal,  less, 
etc.)  indicates  the  type  of  compare 
required.  Tli^  field  value  is  the  actual 
value  (author's  name,  publication  date, 
etc.  >  to  be  compared  by  the  search 
routine. 

One  prdjlem,  associated  with  the  bib¬ 
liographic  search,  is  that  of  proper 
spelling  when  searches  are  made  on 
such  Helds  as  author  and  contract  num¬ 
ber.  Since  the  search  routine  matches 
each  Held  character  by  character,  no 
variation  in  spelling  is  allowed  between 
the  query  card  and  the  master  Hie.  For 
example,  A,  T.  Brown  is  different  from 
A.  T.  Browne,  is  different  from  Brown, 
A.  T.  is  different  from  Art  T,  Brown, 
etc. 

When  a  question  involves  a  range  of 
values  on  a  search  field,  at  least  two 
query  cards  on  that  field  will 
required.  For  example,  if  the  question 
is  "list  all  documents  by  A.  T,  Brown 
pi4>lished  in  the  last  quarter  of  FY  63, " 
then  three  query  cards  are  necessary: 


Line  No.  Field 

1  Author 

2  Publication  Date 

3  Publication  Date 


Qvmstions  involving  ranges  on 
covering  dates  require  special 
attention  becaxxse  every  document, 
whose  covering  period  intersects 


Operation 

Value 

Query 

Part 

= 

A,  T.  Brown 

1 

1 

> 

3/31/64 

1 

1 

< 

7/1/64 

1 

1 

the  covering  period  on  the  query 
card,  should  be  selected.  Four 
possible  variations  of  this  may  oc¬ 
cur,  as  illustrated  In  Figure  5. 
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Query  Card 
Document  A 
Document  B 
Document  C 
Document  D 


Covering  Period 

1 - - j 

t  t 

I  t 

I  I — - 1  I 

I — — I  i 

i  1 - j — j 


Figure  5.  Possible  Query  and  Document  Covering  Period  Intersections 
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In  case  A  the  document  covering  date 
faUs  wifliin  the  covering  date  of  tKe 
query.  In  case  B  the  document’s  cov¬ 
ering  period  starts  before  the  cov- 
perlod  of  tiie  query  and  ends  within 
it.  In  case  C  the  document’s  cover- 
period  starts  within  the  covering 
period  of  the  query  and  ends  outside 
of  it.  And  in  case  D,  the  docmnent’s 


eoverli^  period  starts  before  and  ends 
after  the  covering  period  of  the  query. 
Each  query  involving  the  covering 
period  must  make  allowance  for 
these  possibilities.  For  example,  if 
the  question  were  ’’list  the  documents 
of  A.  T.  Brown  with  a  covering  period 
of  1  Jan  64  to  1  May  64”,  then  the 
following  search  strategies  will  sviffice: 


Line  No_. 

Field 

§ 

1 

Value 

Query 

F^rt 

Case 

1 

Author 

= 

A.T.  Brown 

1 

1 

A&B 

2 

End  Covering  Date 

2: 

1/1/64 

1 

1 

A&B 

3 

End  Covering  Date 

£ 

5/1/64 

1 

1 

A&B 

4 

Author 

~ 

A.T.  Brown 

1 

2 

A&B 

5 

Start  Covering  Date 

a 

1/1/64 

1 

2 

A&B 

6 

Start  Covering  Date 

5/1/64 

1 

2 

A&B 

7 

Author 

s 

A.T.  Brown 

1 

3 

D 

8 

Start  Covering  Date 

£ 

1/1/64 

1 

3 

D 

9 

End  Covering  Date 

5/1/64 

1 

3 

D 

Coordinated  Search 

A  coordinated  search  is  one  requiring 
both  the  subject  matter  and  bibJi- 
ogr^q)hlc  search  routines.  For  ejam- 
ple,”Iist  all  reports  on  mathematical 
development  of  ship  lines  published 
in  1960  and  1961  by  David  Taylor 
Model  Basin  or  Navy  Electronics 
Laboratory.  ”  Such  a  question  may 
be  answered  by  a  subject  matter 
search  (or  bibliographic  scare  i) first, 
followed  by  a  bibliographic  (or  t  ob¬ 
ject  matter)  search  based  on  the  re¬ 
sults  of  the  former  search. 

Which  search  should  be  accom¬ 
plished  first  ?  In  general ,  the  first 
one  should  be  that  which  will  eliminate 
the  largest  number  of  documents.  In 
tlie  example  above,  a  subject  matter 


O 

search  on  "mathematical  development 
of  ship  lines”  should  net  far  fewer  hits 
than  a  bibliographic  search  on  "reports 
by  DTMB  or  NEL  in  1960  and  1961. " 
Hence,  in  this  case,  the  sxibject  matter 
should  be  run  first.  The  results  of  this 
can  then  be  run  through  the  biblio¬ 
graphic  search.  In  many  cases  during 
a  coordinated  search,  a  second  one 
would  not  be  required  since  the  number 
of  "hits"  for  the  first  are  so  few  that  a 
glance  at  these  "hits"  suffice  for  the 
second.  This  is  particulary  true  when 
the  first  search  is  the  subject  matter 
search. 

Coordinated  searches  are  indicated  by 
the  Bureau  of  Ships  by  the  transmittal 
of  both  subject  matter  and  bibliographic 
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query  coding  sheets.  The  same  query 
£uid  part  numbers  are  used  on  bol^ 
forms.  In  order  to  keep  the  "noise" 
at  a  minimum,  coordinated  searches 
should  be  run  separately.  For  ex¬ 
ample,  if  the  "ship  lines"  question 
is  run  with  several  other  questions, 
for  instance  as  a  subject  matter 
search  first,  then  the  results  of  these 
questions  may  have  documents ,  other 
than  the  "ship  lines"  answer,  which 
meet  the  bibUographic  requirements, 
namely,  published  by  DTMB  or  NEL 
in  the  1960-61  period*  All  such  doc¬ 
uments,  otl^r  than  the  "ship  lines" 
answers  constitute  ’“noise”.  This  kind 
of  "noise"  Is  avoided  by  either  pro¬ 
cessing  coordinated  queries  alone  or 
by  selecting  off  the  assession  numbers 
of  the  coordinated  search  before  the 
second  half  of  the  coordinated 
search  is  started. 

THE  ROUTINES 

Often,  in  information  retrieval 
systems ,  a  prime  goal  is  real  time 
operations  using  random  access  de¬ 
vices  and  techniques.  The  motivation 
for  such  a  goal  is  usually  a  combi¬ 
nation  of  the  following  factors: 

1.  The  problem  to  be  solved  has 
an  instant  response  reqviirement 
24  hours  a  day. 

2.  The  problem  has  an  immense 
data  base. 

3.  The  computer  used  has  been 
i-^ocured  to  solve  the  one 
problem  only. 

4.  The  computer  used  has  interrupt 
and  extensive  random  access 
features. 

5.  The  prcA>lem  is  monitored  and 
maintained  by  highly 
specialized  personnel. 

In  die  case  of  project  SHARP,  the 
second  factor  applies.  After  several 


thousaiul  docmments  have  been  placed 
on  both  the  Subject  Matter  and  Bib¬ 
liographic  Master  files,  SHARP’S  data 
base  will  require  sever^  reels,  X^y 
or  twice  daily  responses  will  probably 
suMce  for  batched  queries  from  the 
library.  Project  SHARP  shares  David 
Taylor  Model  Basin  computers  and 
facilities  with  over  300  other  problems 
which  require  from  1  minute  to  40  hours 
of  computer  time.  Hence,  an  efficient 
operation  using  the  principle  of  modu¬ 
larity  has  been  the  goal  in  project 
SHARP. 

At  present,  27  routines  make  up  the 
SHARP  computer  system.  Six  are  sorts , 
seven  are  e^ts  and  fourteen  are  search, 
igidating  and  general  processing  routines. 
These  routines  are  linked  together  mod¬ 
ular  ly  so  that  separate  (derations  {iqidates, 
searches,  sorts,  edits,  etc.)  maybe 
performed  independently  of  each  other, 
depending  on  the  nature  of  the  requests 
for  service  and  the  amount  of  computer 
time  available.  In  general,  each 
routine  processes  its  files  in  less  than 
three  (3)  minutes.  When  the  maximum 
number  of  query  cards  are  being  pro¬ 
cessed  by  a  search  routine,  the  pro¬ 
cessing  time  is  about  3  minutes  per  1000 
documents. 

Bibliographic  File  Maintenance 

The  maintenance  system  for  the  Bib¬ 
liographic  Master  File  consists  of 
Routines  1  thru  3,  a  sort,  a  format 
check,  and  an  update  routine. 

Routine  1  -  Sort 

Routine  1  is  an  IBM  7090  generated  sort 
(9-sort).  The  fields  sequenced  are 
security  classification,  accession  num¬ 
ber,  card  number  and  subcard  niunber. 

Routine  2  -  Format  and  Consistency 
Check 

The  SHARP  Bibliographic  record  con¬ 
sists  of  at  least  six  cards,  numbered  1 
thru  G,  representing  a  document.  Each 
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card  contains  major  data  fields,  such 
as,  author,  title,  etc.,  and  when  the 
data  field  exceeds  the  number  of  col- 
imuxs  on  a  single  card,  then  additional 
cards  (stAicards),  having  the  same 
card  nun^er,  are  used.  This  routine 
checks  the  v^dity  of  the  data  fields 
and  the  presence  of  all  proper  cards. 
Errors  found  are  put  on  tape  and  ap> 
propria^  on-line  printmits  are  made. 

-  update 

This  routine  updates  the  Bibliog- 
raj^c  Master  File  by  adding  new, 
deleting  obsolete  and/or  changing 
incorrect  items.  Error  conditions 
exist  when  this  routine  (1)  attempts 
to  add  to  the  master  file  an  item 
which  is  already  on  the  file  or  (2) 
attempts  to  delete  an  item  which  is 
not  in  the  file. 

All  of  the  data  for  a  document  may  be 
deleted  at  once  by  inserting  *’ZZZZ2Z" 
in  columns  1  to  6  of  the  correction 
card.  Certain  fields  and  cards  may 
be  deleted  individuaily  by  insei*ting 
"$$$$$$"  in  appropriate  delete  cards. 

Accessions  Bulletin  and  Catalog 
Carcls  ~~ 

Routines  4  thru  9  are  the  programs 
that  produce  the  3x5  library  Catalog 
Carcte  and  edit  the  Library  Accessions 
Bulletin. 

Routine  4  -  Sort 

Routine  4  is  an  IBM  7090  generated 
sort.  The  keys  sequenced  by  this 
routine  are  security  classification  and 
accession  number.  This  sort  pre¬ 
pares  the  data  for  the  format  check. 
The  input  is  a  list  of  cards  containing 
security  classification,  accession 
number,  subject  code  and  selection 
code  of  documents  to  be  edited  as  3x5 
cards  and/or  accessions  bulletins. 


Routine  5  -  Format  Check 

This  routine  verifies  the  format  of  the 
work  list  described  above  smd  (at  the 
same  time)  by  matching  list  against 
the  Sharp  BibUogrsgihic  Master  File 
selects  the  appropriate  data  tirom  the 
file,  inserting  the  proper  subject  code. 
Before  tim  data  goes  to  outp^  selec¬ 
tion  code  is  examix^.  If  the  code  is  a 
”1”,  tee  items  are  put  on  output  1  only, 
if  it  is  a  ’*2"  the  items  are  put  on  output 
2  only  and  if  it  is  a  ’’3'%  the  items  axe 
pvt  on  both  outputs.  Output  1  tile  Is 
te^  processed  for  the  library  Access 
sions  Bulletins  and  output  2  is  processed 
for  tee  3x5  catalog  cards. 

Routine.  6  -  Sort 

Routine  6  is  an  IBM  7090  generated  sort. 
The  keys  for  sequencing  are  subject 
code,  security  classification,  accession 
number,  card  and  subcard  number. 

Routine  7  -  Separate  by  Class 

Routine  7  is  designed  to  separate  the 
classified  data  from  the  unclassified  to 
facilitate  handling.  This  routine  checks 
tee  security  classification  field  and  if  it 
finds  a  ’’C"  or  "S",  the  data  is  put  on  the 
first  output  file.  If  a  "U"  appears  in  the 
field,  the  locords  are  written  on  output 
2  file.  An  on-line  printout  occurs  giving 
the  number  of  records  on  each  file  at  the 
end  of  tee  run. 

Routine  8  is  the  edit  for  the  Technical 
Library  Bulletin.  This  routine  is  pro¬ 
grammed  for  the  IBM  1401.  The  heading 
information  is  read  into  the  1401  computer 
via  header  csird  and  stored  in  memory  to 
be  printed  at  the  beginning  of  each  page. 
The  computer  then  reads  all  records 
with  card  numbers  1-5  and  edits  the 
necessary  fields.  All  records  with  card 
number  6  are  skipped.  See  Figure  6. 
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Figure  6,  Sample  Page  from  a  Library  Bulletin 
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Figure  7.  Sample  3x5  Library  Catalog  Cards 


Routine  9  -  Edit 

Routine  9  performs  the  editing  of  the 
3x5  catalog  cards  for  the  Bureau  of 
Tedaiical  Library.  All  infor¬ 
mation  pertaining  to  a  given  document 
mid  stored  on  the  input  tape  is  repro¬ 
duced  on  the  3x5  catalog  card.  For 
each  document  this  program  repro¬ 
duces  ei^it  3x5  unit  ca^og  cards. 

In  addition,  tyi  to  six  sidsject  head¬ 
ings  may  be  produced  depending  upon 
the  indivichial  dbeumeat.  See  Figure  7. 

Perodical  Flla  Maintenance 

Six  routines  are  needed  to  produce  an 
updated  Periodical  Master  File , 
which  is  then  used  to  produce  (1)  a 
Master  List  of  Perio^cals,  (Report 
1):  the  Periodical  Status  list, 

(Report  2)j  and  (3)  Domestic,  Service 
and  Foreign  Order  Forms,  (Reports 
3A,  3B,  and  3C).  See  .Appendix  A. 

The  programs  used  for  maintaining 
the  system  and  producing  the  reports 
are  Routines  10  thru  15.  These 
routines  are  briefly  cteacrlbed  below. 

Routine  10  -  Sort 

Routine  10  is  an  IBM  7090  generated 
sort  used  to  sequence  correction  cards 
that  have  been  punched  from  the 
marked-up  periodical  list.  The  keys 
of  this  sort  are  title  code,  card  num¬ 
ber  and  corx^ction  code. 

Routine  11  -  Foimat  and  Sequence 
Check 

Routine  11  is  a  format  check  of  the 
sorted  correction  cards.  The  se¬ 
quence  is  also  checked.  Format  or 
sequence  errors  are  typed  out  on  line. 
At  the  same  time  the  incorrect  items 
are  put  out  on  an  error  output  file. 

If  there  are  no  errors  in  the  data,  *'NO 
ERRORS”  will  be  printed. 

Routine  12  -  Update 

Routine  12  is  an  update  used  to 
produce  the  current  periodical  file. 


The  inputs  to  this  routine  are  the  sorted, 
formatted  correction  cards  and  the 
periodical  file.  The  routine  matches 
the  two  files  on  title  code  and  depending 
on  correction  code  deletes,  inserts  or 
replaces  tiie  appropriate  item.  An  on¬ 
line  printout  will  indicate  the  error  -  a 
match  found  for  an  insert  item,  or  no 
match  found  for  a  deletion  item. 

Routine  13  -  Edit 

Routine  13  is  used  to  produce  an  edited 
listing  of  current  periodicals  in  tim 
master  file.  Each  input  record  is  edited 
to  produce  a  li^  item  tiie  ''Master 
List  of  Periodical'*.  In  addition  to 
editing,  the  total  cost  of  the  document  is 
compute.  Error  conditions  such  as 
missing  cards  and  the  data  out  of  se¬ 
quence,  are  indicated  by  on-line  fypeouts. 
See  Figure  8. 

Routine  14  -  Edit 

Routine  14  produces  the  Periodical 
Status  list,  which  is  routed  to  the  users, 
showing  the  periodicals  and  journals 
acquired  by  the  library  and  teeir  avail¬ 
ability  in  the  library  for  either  reference 
or  routing,  or  their  availability  in 
cognizant  codes  of  the  Bureau,  See 
Figure  9. 

Routine  15  -  Edit 

Routine  15  selects  from  the  I^riodical 
Master  File  all  records  which  contain 
the  eiqiiratlon  date  specified  by  the 
"expiration  date  card"  (input  2).  The 
selected  records  are  edited  to  produce 
the  Order  Reports  for  expiring  domestic, 
foreign,  and  service  periodicals.  All  of 
these  reports  are  produced  in  this  run  by 
determining  from  the  type  code  of  the 
selected  item,  the  type  report  to  be  pro¬ 
duced.  Type  code  contains  a  "D"  for 
domestic,  "F"  for  foreign,  and  "S"  for 
service.  Two  basic  computations  are 
made  for  each  order  report:  (a)  amount  = 
unit  cost  x  quantiti^  for  each  periodic  al, 

(b)  total  amount  of  an  order  report. 
Whei^ver  the  total  amount  for  a 
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Figure  8.  Sample  Master  List  of  Periodicals 
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Figure  9.  Sample  Periodical  Status  list 
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parttcuiar  type  i^riodical  exceeds 
the  fuading  level,  the  total  amount  is 
printed  on  the  bottom  of  the  current 
page  and  a  new  page  of  the  Order 
Report  is  stained  with  iho  i^xt  iG^ut 
item.  Sew  Figures  1<M,  l<ib  and  lOc, 

In  acMltioa  to  the  editing,  Uie  master 
file  Is  updated  when  the  expiratioa 
data  matches  die  item  on  tl»  file.  A 
itfiw  eviration  date  is  computed  as 
follows: 

Year  of  e?q»iratlo-n  tMte  master 
file  plus  rettewal  freqm3i-cf  equals 
updated  year  of  ej^piration  date.  This 
new  date  is  insert^  in  the  Master 
File.  If  there  is -no  match,  the  item 
is  put  oui  on  the-  itew  master  file 
wlfeodt  modifimtim. 

Std?jeot  Matter  File  Mafaitenaee 

iTie  Sublect  Matter  Master  File  is 
maintained  by  tliree  basic  routines 
plus  an  edit  which  is  used  as  a  work¬ 
sheet.  lids  system  is  composed  of 
Routines  16  t!iru  19. 

Routine  18  ~  Sort 

This  IBM  7090  generated  sort  se¬ 
quences  input  data  for  updating  the 
Subject  Matter  File  on  the  following 
keys:  classification,  accession  num¬ 
ber  link,  card  number,  and  subcard 
number. 

Routine  17  -  Format 

Routine  17  is  a  format  check  of  all 
significant  data  fields  of  the  correc¬ 
tion  items  before  die  master  file  is 
updated.  In  addition  to  data  verifica¬ 
tion,  this  routine  also  groups  the 
subject  matter  data  by  links.  The  out¬ 
put  record  contains  all  data  for  a 
given  link.  Some  of  the  fields  checked 
are  classification,  accession  number, 
and  linkage.  If  the  input  file  contains 
more  than  30  items  (the  limit)  with  the 
same  link,  classification,  and  acces¬ 
sion  number,  tee  data  is  rejected  and 


an  on-line  message  is  printed  out  to  that 
efifect.  Also  each  input  Item  is  rear¬ 
ranged  according  to  the  output  format. 

Routine  18  is  used  to  keep  the  Subject 
Matter  Master  File  emreat.  Obsolete 
items  are  deleted  and  new  items  are 
adkted.  All  corrections  are  made  by 
lioJks^  {secujti^  claaeifieElion, 
accession  number  md  link).  This  means 
that  in  order  to  correct  an  error  in  any 
given  link,  th©  entire  bnk  must  be 
deleted  by  tee  use  of  om  correction  card 
ctmtainiiif  a  zero  in  the  correction  co^ 
field.  Error  conditions  occur  when  there 
are  m  matching  on  tee  master  file 
for  a  deletion  item  or  when  there  is  a 
match  for  an  tasertioa  card.  The  error 
items  are  put  on  tape  and  a  message  to 
that  effect  is  printed  out. 

Boatine  19  -  Edit 

TMg  routine  edits  the  S^ject  Matter 
Master  File.  I’hei’e  are  two  iiipute  to 
this  routine,  tiie  Bitejeot  Matter  Master 
File  and  a  card  coniaining  tiie  date.  Tliis 
card  mii^t  be  inserted  behind  the  binary 
deck.  See  Figure  11. 

Bibliographic  Ar^  Subject  Matter 

Five  roitines  are  needed  to  accomplish 
the  Bibliographic  and  Subject  Matter 
searches.  These  are  Routines  21  thru 
25. 

Routine  21  is  the  Bibliographic  Seaich 
routine  for  tee  retrieval  system.  The 
two  inputs  to  this  routine  are  the  Bib¬ 
liographic  Master  File  and  the  query 
cards.  These  cards  are  matched  against 
the  file  until  a  "hit"  occurs.  When  this 
happens,  the  accession  number  from  the 
Bibliographic  Master  File  and  query  and 
part  number  from  the  query  cards  are 
written  on  tape  and  at  the  same  time 
printed  on-line. 
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DOfftSli:  SU8SC'!IPTJOii  a£M6b4L  FOR  8Wl£AU  OF  SMIPS  TECHmICAL  LtS^ARV 
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Figure  10a.  Sample  Domestic  Subscription  Renwal  Form 
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Figure  10b.  Sample  Foreign  Subscription  Renwal  Form 
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Figui’e  10c.  Sample  Service  Subscription  Renwal  Form. 
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Figare  il.  &Ti3pie  Subject  Matter  Master  File  Edit 


UUEHY  NO.  oaoi 


L.1S«A«Y 

NUMBER 


NEW  YORK  naval  SMIPYARU.  MAYtRiAL  UAB. 

PWOJ.  4433-153. 

SLfcCTRlC  brTORA&g  BATfLkV  CO* 

EVALUATION  OF  SUBMARINE  MAIN  STORAOE  QATTERY  CELLS 
ex  IDE  TYPE  MAX-Vja  SUPPLIED  TO  USS  ALBACOHE  UNDER 
CONTRACT  NObS-SbQT«  WITH  THE  ELECTRIC  STORAGE  QATTERY 
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Figure  12.  Sample  Query  Results  Edit. 
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Routine  22  -  Select 

Routine  22  selects  the  document  from 
the  Bibliographic  Master  FEe  timt 
corresponds  to  the  accession  number 
selected  during  the  search  routine. 

The  query  and  part  numbers  are  in¬ 
serted  into  each  item  for  sorting 
purposes.  This  routine  keeps  track 
of  each  query  and  part  nundser  for 
which  a  document  has  been  selected, 
so  that  no  document  can  be  selected 
more  than  once  for  the  same  query 
and  part. 

Itoutine  23  -  Sort 

Routine  23  is  an  IBM  7090  generated 
sort.  The  Iceys  sequenced  by  this 
sort  are  query,  part  number,  secu¬ 
rity  classification  and  accession  num¬ 
ber. 

Routine  24  -  Edit 

Routine  24  edits  the  bibliographic 
data  from  the  search  results.  The 
title  and  date  are  printed  on  the  first 
page  only.  The  query  and  part  num¬ 
ber  are  printed  on  each  page.  When 
the  security  classification  is  "C"  or 
"S"  the  words  ’’CONFIDENTIAL"  or 
"SECRET"  are  put  in  the  heading. 
Slashes  are  inserted  in  publication 
and  covering  date.  See  Figure  12. 

Routine  25  -  Search 

Routine  25  is  the  Subject  Matter 
search  routine  and  is  an  adaptation 
of  the  Bibliographic  search  routine. 
The  searching  performed  by  this 
routine  is  based  upon  the  Engineers 
Joint  Council  (EJC)  System  of  Roles 
and  Links.  The  procedure  for  search¬ 
ing  is  identical  to  that  for  Routine  21. 

CURRENT  PROGRESS  AND  FUTURE 
PLANS 

Under  Contract  NObs  88417,  Herner 
and  Company,  Washington,  D.C. , 
evaluated  the  subject  matter  search 


aspects  of  the  Project  SHARP  System, 

In  their  report,  Reference  <19},  they 
concluded  (1)  that  the  adaptation  ot  the 
EJC  indexii^  scheme  of  Unks  and  roles 
is  feasible  and  (2)  that,  "...  the 
System  has  high  discrimating  pow^r, 
capable  of  retrieving  a  small  subset  of 
high -relevance  documents  with  very 
little  ncuse. "  They  reccmmez^,  also, 
imprm/ement  in  coding  procedimes, 
attention  to  die  depth  ^  indexing,  ami 
optimum  applicatitm  of  role  i^csdors. 

The  evklence  and  e^pertence 
leave  Uttle  room  to  doubt  the  feasi¬ 
bility,  desirability  and  useMaess  of  the 
SHARP  System  as  a  tool  for  better 
library  service  and  management.  Thus, 
many  new  features  have  b^n  added  to 
the  library’s  ability  to  serve. 

In  the  design  and  develc^ment  of  tlm 
System,  however,  certain  desirable 
features  were  planned  for,  but  could 
not  be  accomplished  until  prior  parte  of 
the  ^stem  had  been  evaluated.  Some  of 
features  are  essentially  an  extension  or 
an  improvement  of  existing  features  and 
coincidentaUy,  incorporate  recommen- 
chdions  of  the  contractor. 

Planned  Extensions  in  Piogress; 

1.  Compute:i^ed  Thesaurus.  The 
Bureau  of  Ships  Technical 
Library's  c^rations  wiU  never 
be  sufficiently  automated  until  tiie 
Thesaurus  becomes  a  file  suit¬ 
able  for  computer  processix^. 

Such  a  fOe  is  necessary  for  a. 
complete  automatic  generic  com¬ 
puter  searches,  b.  automatic 
posting  of  descriptive  terms  by  the 
computer  in  the  indexing  process, 
c.  verificaticm  and  checking  of 
coding  and  indexing,  and  d.  up¬ 
dating,  editing  and  publishing  the 
Theasaurus.  In  addition,  with  a 
computerized  Thesaurus  consid¬ 
erable  manual  checking  can  be 
eliminated  in  the  process  of  main¬ 
taining  indexed  files.  Such  an  im¬ 
provement  will  guarantee  "perfect" 
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datafiles. 


search  routliae  itself. 


2.  Automatic  Generic  Searching. 
This  feahire  is  dependent  on, 
and  is  bein^  developed  con¬ 
currently  with  the  foregoing. 
With  the  Thesauri^  comput¬ 
erized,  automatic  generic 
searehh^  is  possible.  On 
command,  ihe  computer  can  do 
an  efficient  of  selecting 
related,  narrow  and/or  broader 
terms  to  be  included  in 
searches.  The  computer  can 
also  pcrfmrm  d^e  corresponding 
function  of  generic  indexing. 

3.  User  Interest  Register.  Better 
automatic  service  to  the  scien¬ 
tist  and  ei^gineer  will  be  accom¬ 
plished  in  employment  of  a 
common  media  between  the  User 
and  the  SHARP  System.  Such  a 
common  media  would  be  the 
descriptor  terms  applied  to  the 
User,  l.e. ,  a  file  of  indexed 
User’s  subject  interests  or 
requirements.  He  would  then 
be  advised,  or  have  routed  to 
him,  only  relevant  teohnioal 
documents  In  his  indicated 
s\xbject  requirements.  Such  a 
file  must  include  also  the  bio¬ 
graphic  data  (name,  code,  tele¬ 
phone,  room  niunber,  etc.)  of 
the  User.  This  feature  is 
presently  in  tihe  testing  stage. 

Planned  Improvements; 

In  the  developmental  application  of 
the  System,  and  in  the  evaluation  and 
testing  phase ,  it  became  evident  that 
some  minor  modifications  and  im¬ 
provements  were  highly  desirable. 
r  These  include  the  following: 

1.  Control  over  the  optional  use  of 
roles  during  subject  searches 
is  presently  handled  through 
the  query  cards.  It  would  bo 
considerably  more  efficient  to 
maintain  this  control  in  the 


2.  Bureau  librarians  require  addi¬ 
tional  fields  to  be  included  in  the 
blbliogr«q>hio  search.  Some  of 
these  are: 

a.  Report  Title  Security 
Class  if  ieation, 

b.  Group  number  for  Automatic 
Phase  Downgrading  (applicable) 
to  classified  documents  only). 

c*  Additional  Contract  Numbers. 

3.  Use  of  the  ejqmnded  Cutter  Table 
of  author  numbers  as  the  search 
media  for  authors  in  lieu  of 
authors  names, 

4.  Modlfioaiion  of  formats  of  edits 
parttculary  of  tlie  bibliogr^hic 
data  printout  of  the  Acoesslona 
Bulletin. 

3.  Fields  for  additional  subject 
headings,  and  for  the  number 
of  references  included  at  the 
end  of  some  rejmrts. 

6.  Redefine  Hole  functions  to  conform 
more  harmoniously  with  the 
Bureau’s  subject  matter  and 
areas  of  Interest. 

7.  Other  improvements  In  the  areas 
of  the  coordinated  search  mid 
the  structure  of  the  files. 

In  addition  to  tiie  foregoing,  other 
features  contemplated  for  incor¬ 
poration  into  the  System  ai'e  out¬ 
lined  in  Reference  (4).  These  will 
also  include  journal  imd  periodioal 
holdings  as  part  of  the  TeohiUeal 
library’s  automated  control  system 
of  these  publications.  Finally, 
the  inclusion  of  selected  journal 
and  periodical  articles  in  the 
body  of  the  literature  to  be 
indexed  le  contemplated.  The 
retrieval  of  this  type  of  Information 
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presents  no  problem  since  ttie  search 
rcmtines  are  as  applicable  to 


this  material  as  they  are  to  scientific 
and  technical  reports. 
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APPENDIX  A 


Flow  Diagrams  of  the  SHARP  System 
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-  APPENDIX  - 
B 

THE  ENGINEERS  JOINT  COUNCIL 

SYSTEM  OF  ROLES 

AS  ADAPTED  FOR  USE  BY  THE  BUREAU 
OF  SHIPS  TECHNICAL  LIBRARY 

•  MEANINGS 

•  EXAMPLES 

•  EXPLANATIONS 

•  EXCLUSIONS 
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m  hB  B 


MEANl^jG3 

The  primary  topic  trf  consideratton  is 
The  priiielpal  subject  rtf  discussion  is 
The  subject  reported  is 
Th©  major  topic  und«r  discussion  is 
There  is  a  description  of 


EXAMPLES 

In  each  example,  raplae®  the  ”8’'  with  on® 
of  the  meanings  listed  above 

8-Adhesives 
8«  Alloying 
3 -Ana  lysis 
8-Audiofrequincy 
8-Galeulation 
S-Coating 
8  “Comparison 
8-ComposHion 
B-Compression 
S'^Concent  ration 
8“Conti'ol 
8  “Con  vers  ton 
8  “Corrosion 
S-Currlcula 
S-Dentlneru.U^iiig 
8»&e$ign 
8“Div®lopment 
8 -Dilution 
8«DisilUation 
8-Dosiai#try 
8-Ducttlity 
8“Blrclradialy»is 
8»End*Us«« 

3-®vaporailttn 
i-lxsraelion 
S-PaurKation 
i-CteR©  ration 
8-Orinding 
8-Hyetorests 
8*Idenlt/icaUun 
8-Inclu^um 
B'lnstallaUon 
3  -  la  O’  V  fe  rotn  e  t®  r  s 


IXPljy^ATIONS 

The  term  Indexed  In  Role  8  represents  the 
concept  of  primary  importance  in  an  intel¬ 
lectual  relationship  of  Ideas  in  a  docu¬ 
ment.  j[f  there  are  a  number  of  such  intel¬ 
lectual  relationships,  there  may  be  a  num¬ 
ber  of  terms  in  Mole  8.  When  Rote  8  is 
used  on  a  number  of  terms  to  describe  the 
intellectual  relationships  in  a  document, 
Indexers  must  be  certain  that  they  deter¬ 
mine  if  all  of  them  can  be  used  in  one  link 
or  whether  two  or  more  links  must  be  used 
to  prevent  false  retriev  al.  Once  the  in¬ 
dexer  has  detemined  what  termor  terms 
should  properly  be  assigned  Role  8,  se¬ 
lecting  other  terms  and  bieir  proper  roles 
will  follow  logically,  The  term(s)  in  Role 
8  is  the  key  id$a  in  an  Indicative  abstract 
statement  of  document  content. 

Role  8  will  be  used  on  terms  for  mater¬ 
ials,  mixtures,  or  substances  only  when 
the  term  Identifying  the  material,  mix¬ 
ture,  or  substance  is  used  in  conjunction 
with  a  "class  of  us®’’ term,  ihat  is,  a  term 
identifying  the  class  of  use  to  which  the 
Biaierlal  is  to  be  put.  For  example,  let 
us  assume  that  Mytare  is  a  material,  and 
the  class  of  use  to  which  it  is  put  is  as  an 
adhesive.  Then  8-ADHESIVES  with  8- 
MYTARE  iscorrect  andmeans’'a  primary 
topic  of  consideration  Is  the  adhesive  My- 
tar©, " 

EXCLUSIONS 

In  cause-effect  relationships,  the  "cause'' 
or  'independent  variable"  concept  should 
be  indexed  in,  Role  6.  the  ''effect"  or  "de¬ 
pendent  vuriabi®  '  concept  should  be  in¬ 
dexed  in  Rote  7.  To  use  Role  8-EFFECT 
with  a  Role  8- Role  7  pair  of  terms  is  un¬ 
necessary,  Since  a  term  in  Role  6  and  a 
term  in  Rote  7  have  m  them  the  Inherent 
iffiphcation  of  8-EFf£CT.  The  Role  6- 
Rote  7,  or  cavise-effect  pair  of  roles,  is 
tb@  only  type  of  link  in  which  no  term  is 
fndvxed  in  Role  8. 


8-loniiation 

8 -Joining 

8-Laihlnatlon 

0- Lining 

B-Maititonancs 

8 -Manufacture 

8“MarRet4ng 

8  "Measurement 

B^MicfoanRlysls 

B-Micpositructure 

8-Moltiin§ 

8-Pa«xagSRg 

8  "Permeability 

8“  Polishing 

8  -  ^lym§'rimi«« 

3- Protection 

8» Proton  Scattering 

8-PurlflcatiPa 

S-Rertioval 

8“  Repair 

8*  Research 

8-Sates^^ 

8- Separation 

8 -Shaping 

8-8m.uiaitcm 

B-gUnd.'irda 

S-Surwying 

3-Tes5mg 

8-Theorl«s« 

8-  Transferring 
8 -Transporting 
8.  VaoorlKation 
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HOLE  1 


MEANINGS 

iTtpVit 

Raw  Material 

Material  of  construction 

Reactant 

Base  metal  (for  alloys) 

Coffipcmeiits  to  be  combined 
Constituents  to  be  combined 
Ingredients  to  be  combined 
Material  to  be  shaped 
Material  to  be  formed 
Ore  to  be  refined 
Sub^assemblies  to  be  assembled 
Er^rgy  it^ut  (only  in  an  energy  conversion) 
I>ata  and  tj^es  of  data  (only  when  ii^uts 
to  mathematical  processings) 

A  material  being  corroded 

EXAMPLES 

Base  metal  in  alloying 
1 -COPPER 

Energy  conversion  ii^ut 
1-HEAT 

Cooqionents  to  form  a  mixture 
1 -AMMONIUM  SULFATE 
1 -SODIUM  NITRATE 
1 -TRICALCIUM  PHOSPHATE 
Material  to  be  refined 
l-ILMENTTE  ORE 
Material  to  be  shaped  or  formed 
1 -POLYETHYLENE 
1-BRASS 

Reactants  in  a  chemical  reaction 
1-SC©IUM  HYDROXIDE 
1 -HYDROCHLORIC  ACID 
Iiputs  to  nuclear  reactions 
Ii^ut  data  to  mathematical  operations 
Components  to  be  assembled  into  apparatus 
or  equipment 


EXPLANATIONS 

Role  1  is  used  on  terms  for  materials,  de¬ 
vices,  apparatus,  and  equipment  w'hich 
are  subjected  to  processes  or  operations 
which  modify  or  charge  the  original  iden¬ 
tity,  composition,  configuration,  mole¬ 
cular  structure,  physical  state,  or  physi¬ 
cal  form  of  the  materials.  To  be  indexed 
in  Hole  1,  one  or  more  ^ these  character¬ 
istics  or  prcperiies  mui^  be  changed. 


Role  1  Is  used  on  a  form  of  energy  when 
the  purpose  cd  the  operation  or  system  is 
to  change  Ute  form  of  energy. 

Role  1  is  used  on  terms  for  data  and  data 
quantities  which  are  inputs  to  mathemat¬ 
ical  (Iterations  and  systems. 


EXCLUSIONS 

When  a  form  of  energy  might  be  consid¬ 
ered  as  an"iig)ut'',  but  its  purpose  is  only 
to  serve  *'as  a  means  of  accomplishment” 
of  the  primary  tcpic  df  consideration,  or 
to  effect  an  qperation  or  process,  and  the 
purpose  is  not  to  change  the  form  of  ener¬ 
gy,  Index  the  form  of  energy  In  Role  10, 
as  10-HEAT,  "using  heat". 

If  an  operation  or  process  is  performed  on 
materials  or  devices,  and  they  have  the 
same  ittentity,  composition,  configura¬ 
tion,  molecul^  structure,  physical  state, 
or  physical  form  after  the  process  or  op¬ 
eration  as  they  did  before,  index  them  in 
Role  9. 


ROLE  2 


MEANINGS 


EXPLANATIONS 


Output 

Prc^uct,  by-product,  co-product 
Object  or  Ixiilding  constructed 
Intermediate  product 
Alloy  produced 


Role  2  is  used  on  terms  for  materials,  al¬ 
loys,  mixtures,  devices,  equipment,  ap¬ 
paratus  proAiced  in  a  process,  operation, 
or  system  in  which  materials  in  Hole  1 
have  had  one  or  more  of  the  following 
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ROLE  2  CConSlnuftd) 


MEANINGS  (ctd. ) 

Resulting  material 
Resulting  mixture  or  formulation 
Material  manufactured 
Mixture  manufactured 
Device  shaped  or  formed 
Mtnai  ur  subsianee  refined 
Device  fmade,  assembled 

Equipment  i  built,  fabrleatcd 
Apparatus  [constructed,  created 

Energy  output  (only  in  art  energy  conver¬ 
sion) 

Data  and  t^es  of  data  (only  as  nrnthemat'^ 
leal  processing  outputs) 


EXAMPLES 

Allov  produced 
2.  BRASS 

Energy  conversion  output 
2 » LIGHT 

Mixture  formulated  or  produced 
2-MIXED  FERTILIZERS 

Refined  material  obtained 
2.T1TAN1UM 

Form  or  shape  produced 
2 -BOTTLES 
2-TUBING 

Products  formed  In  chemical  r»aclions 
2 -SODIUM  CHLORIDE 
2- WATER 

Pr<Klucts  of  nuclear  reactions 

Data  produced  in  muthematical operations 

The  assembled  device 


EXPLANATIONS  (ctd. ) 

changed  or  modified;  original  identity, 
composition,  configuration,  molecular, 
structure,  physical  state,  or  physical 
form. 

Us8  Role  2  on  and  data  quantities  de¬ 
rived  in  a  mathematical  process  or  itera¬ 
tion  from  li^ut  data  Indexed  in  Role  1. 

Use  Role  2  on  a  form  of  energy  to  which  a 
form  of  energy  in  Role  1  has  been  con¬ 
verted. 


EXCLUSIONS 

If  a  material,  device,  piece  of  equipment, 
mixture,  or  abstract  concept  such  as  a 
property,  characteristic,  condition,  or 
quality,  is  subjected  to  an  iteration,  pro- 
c#Si,  or  system,  and  Us  identity,  com¬ 
position,  configuration,  molecular  struc¬ 
ture,  physical  state,  or  physical  form  is 
the  same  before  and  after  the 
process,  or  system,  it  Is  not  a  "i-input 
2 -output"  relationship.  The  material,  de¬ 
vice.  equipment,  mixture,  or  abstract 
concept  should  be  indexed  in  Role  9. 

The  output  of  an  operation,  process,  or 
syntem  is  always  Indexed  in  Role  2  unless 
the  intent  (»'  content  of  the  document  un¬ 
questionably  indicates  that  It  is  undesir¬ 
able,  unnecessary,  or  harmful,  in  which 
cane  that  output  is  indexed  in  Role  3. 


ROLE  3 


MEANINGS 


EXl*  LA  NATIONS 


Undesirable  component 
Waste 


Scrap 

Rejects  (manufurtured  devices) 


Cuntanunant 

f(!i(>urJty 

PoUiitunt 

PojKun 


-in  Inputs 
-in  outputs 
•  In  environments 
-in  tuat€’riii!*4  pas¬ 
sively  receiving 
action.*! 


The  eontent  or  the  intent  of  the  Information 
must  indicate  that  a  material  is  undesir¬ 
able  or  uniit'cessary  to  justify  indexing  it 
in  Role  3.  In  a  combination  of  inputs  (Role 
I  concepts),  outputs  (Hole  2  concepts),  en¬ 
vironments  (Hole  5  concepts),  or  passive 
recipients  of  processes  or  operations  (Role 
9  concept.s).  Role  3  may  be  used  on  a  terna 
fur  a  material  but  only  if  it  is  clearly  i- 
dentiilod  as  undesirable  or  unnecessary. 


4« 


HOLE  3 


MEANINCSS  (ctd. ) 

Undesirable  material  preseiii 
Unnecessary  material  pz^sent 
Undesirable  product,  by-product, 
co-product 

EXAMPLES 

An  undesirable  con^oiwid  in  an  irpui  ma¬ 
terial 

1- WATER 
3-ALGAE 

An  undesirable  component  in  an  output 
material 

2 - VANADIUM  CHLORIDES 

3- BENZOYL  CHLORIDE 

An  undesirable  component  in  a  solvent  or 
medium 
5-AIR 

3-HYDROGEN  SULFIDE 
An  Undesirable  component  in  a  material 
passively  receiving  an  operation 
9-OiL 
3 -WATER 

Substandard  or  unacceptable  manuiactuz^d 
devices 

3 -PYROMETERS 


13CPLANATIONS  (ctd. ) 

Role  3  is  ui^d  on  devices,  ecpiipment,  or 
a^aratus  If  they  are  characterised  as  re¬ 
lents,  substani^rdl,  unacceptable  or  not 
useable. 


EXCLUSI<»?S 


If  the  primary  topic  of  consideration  is  a 
type  ed  s^aration,  suchas  8-CENTRIFU- 
GATION,  aiui  tl^  materials  being  sepa¬ 
rated  are  either  both  desirable  or  are  not 
Indicated  or  implied  to  be  tmdesirable, 
use  Role  2  on  the  materials  lesulting  from 
the  separation  (1-MXLK,  2-CREAM,  2- 
SKIM  MILK).  However,  If  the  primary 
topic  of  consicteration  has  the  implication 
of  purifying,  such  as  8-REMOVAL  or  8- 
PURIFICATTON,  then  use  Role  1  on  the 
material  being  purified  and  Role  3  on  the 
undesirable  material  being  removed. 


ROLE  4 


MEANINGS 

Indicated,  possible,  intencted  present  or 
later  uses  or  applications. 

The  use  or  application  to  which  the  term 
has  been,  is  now,  or  will  later  be  put. 

To  be  used  as,  in,  on,  for,  or  with 

For  use  as,  in,  on,  for,  or  with 

Used  as,  In,  on,  for,  or  with 

For  later  use  as,  in,  on,  for,  or  with 


EXPLANATIONS 

Role  4  is  to  be  used  with  terms  which  dis¬ 
cuss  the  indicated,  intended,  or  possible 
present  or  later  uses  to  which  a  material, 
mixture,  device,  etc. ,  discussed  in  a  link 
can  be  or  is  put.  Role  4  is  used  primarily 
when  a  material,  mixture,  device,  etc. , 
Is  being  manufactured,  produced,  or  fab¬ 
ricated,  ami  the  content  or  intent  of  the  in¬ 
formation  points  out  how  or  in  what  situa¬ 
tion  or  manner  it  can  be  or  is  subsequent¬ 
ly  used. 
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EXAMPLES 


HOLE  4  (Continued) 


In  each  example*  replace  the  "4**  with  el« 
ther  ''for",  "for  later  use  on",  "for  later 
use  as",  "for  later  use  in",  "to  be  used 
for",  "to  bt  used  as",  "to  be  used  in", 
"used  in",  "used  as",  "used  for". 

4 -CONTAINERS 

4.DEMOLITION 

4-DRIVE  SHAFTS 

4- FABRICATION 

^-INHIBITORS 

4-mSECTICIDES 

4- LUNAR  PROBES 

4-RADOMES 

4-SPACB  VEHICLES 

4-TELEMETHY 

4-TRANSISTORS 


ROLE  S 


MEANINGS 

Environment 

Medium 

Atmosphere 

Solvent 

Carrier  (material) 

Support  (in  a  process  or  operation) 
Vehicle  (material) 

Permeating  gas 
Permeating  liquid 
Host 


EXPLANATIONS 

Included  in  Role  S  are  modifiers  (adjec¬ 
tives  andabverb@),artd  those  geographical 
locations  not  included  as  part  of  the  bib¬ 
liographic  data  in  Role  0.  Also,  terms  in 
Role  S  represent  materials  present  in  or 
introduced  into  an  operation,  process,  or 
other  material,  for  the  purpose  of  facili¬ 
tating  completion  of  the  operation  or 
process  or  to  itriprove  the  qualities,  eon- 
dltlons,  or  charactnslstics  of  th®  other 
material.  5» FREON  22  maybe  the  car¬ 
rier  gas  in  which  a  spi  ayed  liquid  is  car¬ 
ried.  If  it  also  is  the  propeliaiU,  It  also 
will  be  indeJted  as  10- FREON  22  and  10- 
PROPELLANTS.  &-WATER  maybe  means 
for  conveying  coal  in  a  slurry,  8-ARGON 
or  8 -NITROGEN  may  be  blairketing, 
scrubbing,  or  purging  gases. 

Materials  in  Roi©  5  describe  the  gas,  liq¬ 
uid,  or  solid  in  wtuch  or  on  which  other 
materials  art*  processed  or  operated.  Role 
3  materialg  may  be  present  with  input 
rnateriali  but  are  nut  themselves  input* 
In  the  sense  of  Hole  1.  In  ltds  sense  tli.cy 
arc  "inert"  or  "neutral’'. 


Adsorbent 


ROLE  5  (Continued) 


MEAmHGS  (ctd. ) 

Absorl>ent 


'  EXAMPLES 

Replace  the  "5"  in  tte  following  examples 
with  Uie  meaijing  preceding  it: 


_ as  a  solvent*’ 

5-WATER 

5-BENZENE 


"in  an  atmosphere  of 
5 -NITROGEN 
5-HEUUM 


"on  a _ support" 

5 -CHARCOAL 


"in  a  ««.™_medlum" 

5-METHANOL 
5 -TURPENTINE 


a  carrier  gas" 
5-STEAM 

5 -CARBON  DIOXIDE 


EXPLANATIONS  (ctd. ) 

To  describe  as  ration  or  process  t^- 
ing  place  in  a  solid,  liquid,  or  gas  la  a 
piece  of  equipment,  iwdex  the  solid,  liq¬ 
uid,-  or  gas  in  Role  5  and  the  piece  of  e- 
quipment  is  Role  10. 

EXCLUSIONS 

When  a  material  is  used  as  an  active  or 
primary  means  of  accomplishing  the 
eraiion  or  process  which  Is  the  primary 
topic  of  consicteration,  or  as  a  means  far 
accomplishing  any  crther  objective,  index 
it  in  Hole  10.  Materials  in  Role  5  assist 
in  or  facilitate  the  accomplishment  but  are 
not  the  primary  means.  Role  5  is  used 
only  with  materials.  These  materials 
serve  to  siq^rt,  surround,  transport, 
blanket,  carry,  convey.  Role  5  materials 
are  naateriais  "In  which"  or  "on  which" 
something  happens  or  is  done,  lat  "to 
which"  or  "by  which". 

Any  material  which  is  changed  in  a  pro¬ 
cess  or  operation  cannot  be  indexed  in 
Role  5.  Role  5  materials  are  "inert”  with 
respect  to  the  qperation  or  process.  10- 
FURNACE  (meaning  "In  furnaces"  or  "us¬ 
ing  furnaces")  is  correct  to  describe  the 
apparatus  or  equipment  in  which  an  opera¬ 
tion  or  process  takes  place;  equipment  and 
apparatus  are  never  indexed  in  Role  5.  'Tn 
a  vacuum”  is  indexed  10-VACUUM,  not  5- 
VACUUM,  since  "in  a  vacuum"  means  "us¬ 
ing  no  pressure".  Hence,  "in  a  vacuum" 
is  the  same  as  "using  a  vacuum”. 


ROLE  6 


MEANINGS  EXPLANATIONS 

Role  6  is  used  primarily  on  terms  which 
represent  prc^Jerties,  conditions,  quali¬ 
ties,  and  characteristics.  It  may  be  used 
Independent  variable  on  terms  for  processes,  c^eratiuns.  and 

Influencing  factor  systems  to  indicate  how  or  not  us¬ 

ing  a  process,  c^eration,  or  system  af- 
Coturoiled  variable  fects  somethir^  in  Role  7.  Role  6  is  used 
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CONT 


ROLE  6  (Contip.ued) 


MEANING''-  i'cidr.  ! 

"X"  as  a  factor  affecUnw;  or  influencing 
•’Y" 

The  "X"  in  "Y"  is  a  function  of  X”, 


EXAMPLES 

In  each  example,  replace  the  "fi"  with  "A 
primary  topic  of  consideration  is  the  ef¬ 
fect  of" 

6-ELECTRON  STRUCTURE 

6-EMBRlTTLEMENT 

6-FAST  NEUTRONS 

6-FATIGUE 

6-IMPURITlES 

6-MlCROCRACKING 

6- PHOSPHOROUS 
6-SUDING  VELOCITY 
6-STRAIN  RATE 
6 -STRESS 

6-TEMPER  ATURE 

6-THERMAL  STRESS 
6 -TOR  SION 
6- VISCOSITY 


MEANINGS 

Effect 

Dependent  variable 
Influenced  factor 


EXPLANATIONS  (ctd.  ) 

on  materials  and  mixtures,  only  to  indi¬ 
cate  that  the  presence*  or  absence  of  the 
material  is  the  variable,  or  that  using  it 
or  not  using  it  is  the  variable.  Role  6  is 
used  on  a  "class  of  use"  term,  such  as 
adhesives,  to  show  either  that  the  vari¬ 
able  is  using  or  not  using  them  or  that  a 
number  of  specific  materials  were  eval¬ 
uated  as  the  variable. 

Role  6  may  be  used  on  terms  such  as  per¬ 
formance,  reliability,  and  dependability, 
as  qualities  of  equipment,  devices,  and 
apparatus. 

When  two  variables  alternately  or  simul¬ 
taneously  affect  each  other,  Index  both  in 
Role  6  and  in  Role  7. 

If  there  are  one  or  more  terms  indexed  in 
Role  6  in  a  link,  there  must  also  be  one 
or  more  terms  indexed  in  Role  7  in  the 
same  link. 

EXCLUSIONS 

Devices,  equipment,  and  apparatus  are  not 
indexed  in  Role  6.  The  operations  or  pro¬ 
cesses  they  perform  may  be  indexed  in 
Role  6  but  primarily  to  indicate,  as  a  var¬ 
iable,  whether  or  not  the  process  or  op¬ 
eration  was  used  While  6  -  GRINDING 
would  indicate  how  foiinuing  a  material  or 
not  grinding  it  affects  the  material,  6- 
RATE  or  6-TEMPERATURE  would  des¬ 
cribe  the  effects  of  varied  conditions  of 
grinding. 


7 


EXPLANATIONS 

Role  7  is  used  almost  exclusively  onterms 
representing  concepts  such  as  charac¬ 
teristics,  qualities,  conditions,  and  prop¬ 
erties.  Examples  of  common  terms  in 
Role  7  are  RATE.  SPEED.  TIME,  PRES¬ 
SURE.  TEMPERATURE,  INTENSITY, 
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ROLE  7  (Continued) 


MEANINGS  (ctd.) 

■‘Y  ’  as  a  factor  affected  or  influenced  by 
"X” 

The  ”Y”  in  "Y"  is  a  function  of  "X” 

EXAMPLES 

In  each  example,  replace  "7”  with  "on"  in 
connection  with  the  corresponding  term  in 
Role  6; 

7 -BRITTLE  NESS 
7-CREEP  BUCKUNG 
7-CREEP  RATE 
7-EXTRUDABlUTY 
7 -HOT  TEARING 
7 -IMPACT  STRENGTH 
7-MECHANICAL  PROPERTIES 
7 -MODES  OF  VIBRATION 
7-NOTCH-TENSILE  STRENGTH 
7-PHYSICAL  PROPERTIES 
7-POWER  DENSITY 
7 -RELATIVE  HUMIDITY 
7-TENSILE  STRENGTH 
7-W'EAR  REvSISTANCE 


EXI^LANAVIONS  (ctd.  ) 

DOSAGE,  WEAR  RESISTANCE,  TENSILE 
STRENGTH,  etc.,  as  well  as  terms  which 
describe  the  ability  cf  materials  or  de¬ 
vices  to  do  something  or  to  have  something 
done  to  them,  such  as  REPRODUCTBIUT  Y, 
OPERABILITY,  MOLDABILITY,  FABRI- 
CABILITY,  and  PERFORMANCE.  Only 
naturally  occurring  processes  such  as 
BUCKUNG,  CREEP,  CRAZING,  and 
CRACKING  are  indexed  in  Role  7. 

If  there  are  one  or  more  terms  indexed  in 
Role"!'  in  a  link,  there  must  also  be  one 
or  more  terms  indexed  in  Role  6  in  the 
same  link. 

EXCLUSIONS 

Materials,  operations,  processes,  de¬ 
vices,  equipment,  and  apparatus  are  never 
indexed  in  Role  7. 

A  material  or  mixture  itself  is  never  af¬ 
fected  -  what  is  affected  is  a  property, 
quality,  characteristic,  or  condition  of 
the  material  or  mixture.  An  operation, 
process,  or  system  is  never  affected  -  its 
reliability,  speed,  reproducibility,  qual¬ 
ity,  rate,  etc.,  is  affected.  The  perfor¬ 
mance,  reliability,  efficiency,  etc.,  of 
equipm*-  i,  app«.iatus,  and  devices  is  af 
fected. 


ROLE  9 


MEANINGS 


EXPLANATIONS 


Material 

Substance 

Mixture 

Prc^erty 

Cliaracteristic 

Condition 

Quality 

Device 

Equipment 

Apparatus 

Method 

Energy  form 

Data 


[either  WHEN. 
Passively  receiving  an 
operation  or  process  with 
no  change  in  identity, 
composition,  configura¬ 
tion,  molecular  structure, 
<physical  state,  or  physi¬ 
cal  form. 

OR  WHEN: 

Preceded  by  the  preposi¬ 
tion  ^  ^  or  on  meaning 
possession  of  or  location 
in  or  on. 


Role  9  is  to  be  used  on  terms  for  devices, 
equipment,  apparatus,  materials,  mix¬ 
tures,  forms  of  energy,  data,  and  data 
quantitic,s  which  passively  receive  an  op¬ 
eration  or  process  or  are  passively  treat¬ 
ed  or  handled  in  a  system  and  which  are 
the  same  both  before  and  after  the  process, 
operation,  treatment,  or  handling  with  re¬ 
spect  to  identity,  composition,  configura- 
tio.n,  molecular  structure,  physical  state, 
and  physical  form.  Properties,  condi¬ 
tions,  characteristics,  processes,  a^dop- 
eration.s  may  pa.ssively  receive  operations 
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ROLE  9  (Contiriue'd) 


MEANINGS  (ctd.  ) 


EXPL.4NATIONS  (ctd.  ) 


EXAMPLES 


Terms  i?r’9"  pjtssively  receive  the  opera¬ 
tion  or  process  preceding  them. 


Testing 

Conveying 

Packaging 

Controlling 

Repairing 

Measuring 

Shipping 


9-AIRCRAFT 

9-COAL 

9 -COM  PONE  NTS 
9 -FLIGHT 
9 -INSTRUMENTS 
y-LENGTil 
9 -OIL 


Analyzing 

Designing 

Transmission 

Cleaning 

Mounting 

Storing 

Marketing 


9 -PROPANE 
y-REACTORS 
9 -SOUND 
9 -TANKS 
9 -TRANSDUCERS 
9 -TRANSISTORS 
9 -RADIOS 


In  each  of  the  following  examples,  replace 
the  ''9”  with  "of. 


Brittleness 

Intensity 

Viscosity 

Geometry 

Permeability 


9 -COPPER 
9-IRRADI4TION 
9-PETROLEUM 
9-SPACE  VEHICLES 
9 -SUBSTRATES 


In  the  following  examples,  replace  "9" 
with  "in”  or  "on"; 


Liquids 

Argon 

Defects 

A.dhesives 

Occlusions 

Printing 

Instruments 

Coatings 


9 -CONTAINERS 
9-ELECTRON  TUBES 
9-GLASS 
9- LABELS 
9-PLASTICS 
Q-POLYETHYLENE 
9-SATELLITES 
9-SURFACES 


and  be  indexed  in  Role  9.  Primarily, 
terms  in  Role  9  receive  movements,  hai5d- 
lings,  examinations,  evaluations,  design¬ 
ing,  etc. 

Role  9  when  used  with  a  term  for  a  con¬ 
cept  implies  that  the  concept  possrsse.s  a 
characteristic,  property,  quality,  or  con- 
ditinn,  or  that  the  material,  device,  etc., 
has  something  on  it  or  in  it.  For  exam¬ 
ple,  "Brittleness  9-COPPER"  means  that 
"copper  has  the  condition  of  brittlenet^s". 
"Viscosity  9  -  PETROLEUM"  means  the 
property  of  "viscosity  possessed  by  petro¬ 
leum".  "Argon  9  -  ELECTRON  TUBES" 
describes  that  there  is  argo.i  "jn  electron 
tubes".  "Coatings  Q-NICKEL"  describes 
the  presence  of  "coatings  on  nickel".  Fre¬ 
quently  Role  9  can  be  used  for  terms  fol¬ 
lowing  the  preposition  "to". 

EXCLUSIONS 

If  a  material,  mixture,  device,  substance 
equipment,  or  apparatus  is  a  means  of  ac¬ 
complishment,  this  may  be  indicated  by 
the  prepositions  "by"  or  "with"  or  by  par¬ 
ticiple  "using",  and  the  term  should  be 
indexed  with  Role  10.  When  mate  rials, 
mixtures,  devices,  substances,  equip¬ 
ment,  or  apparatus  enter  a  process  or  op¬ 
eration  and  are  therein  changed  with  re¬ 
spect  to  original  identity,  original  compo¬ 
sition.  coMiguration,  molecular  struc¬ 
ture,  physical  state,  or  physical  form,  in¬ 
dex  as  inputs  mRole  1,  not  as  passive  re¬ 
cipients  in  Role  9. 

The  preposition  "of  is  often  usedunneces- 
sarily  and  is  the  major  cause  of  confusion 
inusingthis  system ot  roles.  Check  care¬ 
fully  each  time  to  determine  if  the  object 
of  the  preposition  "of"  is  not  actually  an 
input  (alloying  of  Tin,  use  1-TIN)  or  (Chlo¬ 
rination  of  Ethylene,  use  1-ETHYLENE). 
Check  carefully  to  determine  if  the  object 
of  the  preposition  "of  is  not  actually  an 
output  (Fabrication  of  sheeting,  use  2- 
SHEETING)  or  (Production  of  Petroleum, 
use  2-PETROLEUM).  The  "of  in  "by 
means  of  can  be  handled  satisiactorily  by 
converting  "by  means  of  to  "using”,  and 
then  index  the  term  in  Role  10. 


5? 


ROl.F  10 


MEANINGS 

Device 
Equipment 
Apparatus 
Operaiion 
Process 
Method 
Procedure 
Technique 
Test  method 
Analytical  method 
Process  condition 
Material 
Class  of  uses  of  materials 
Form  of  energy 
Inspection  method 


EXAMPLES 

In  each  example,  replace  the  ’TO"  with  ei¬ 
ther  "using”,  "by",  "by  means  of",  or 
"with",  or  "in"  when  the  meaning  is  "us¬ 
ing"; 

10 -ARC  WELDING 
10-CAP  ACITORS 
10-CATALYSTS 
10 -CUPROUS  CHLORIDE 
10 -DISTILLATION 
lO-ELECTRON  MICROSCOPY 
IQ-FIRE-RESISTANT  COATINGS 
10-MEMBRANES 
lO-MICROPULVERIZING 
lO-MICROWAVE  SPECTROSCOPY 
lO-POLARIZING  FILTERS 
lO-SOLID  PROPELLANTS 
lO-SUPER  CONDUCTORS 
lO-TENSIOMETERS 


EXPLANATIONS 

Use  Roie  10  on  means  to  accomplish  the 
primary  tc^ic  of  consideration  or  other 
objective,  such  as  devices,  equipment, 
apparatus,  cwerations,  processes,  meth¬ 
ods,  procedures,  techniques,  test  meth¬ 
ods,  process  conditions  (if  quantified), 
materials,  classes  of  uses  of  materials, 
forms  of  energy,  and  inspection  methods. 
Use  Rule  10  on  a  term  for  a  material  and 
a  term  foi  a  class  of  use,  as  10- ACETONE 
and  iO-DRYING  AGENTS  to  mean  "using 
aceton*^  as  a  drying  agent”  and  10- PAINT 
and  10- PROTECTIVE  COATINGS  to  mean 
"using  paint  as  a  protective  coating". 

Role  10  can  be  used  in  the  sense  of  em¬ 
ployed  or  utilized,  and  it  can  also  imply 
YRe  sense  of  used  up  or  con.su med.  In  the 
sense  of  used  up  or  consumed,  en  route  to 
being  used  up  or  consumed,  materials  or 
devices  may  be  changed'  with  respect  to 
original  identity,  original  composition, 
configuratio..,  molecular  structure,  phys¬ 
ical  state,  or  physical  form  biA  this  is  in¬ 
cidental  to  the  fact  that  they  are  put  in  to 
accomplish  something.  Hence,  whatever 
change  may  occur  in  or  to  them  is  not  jus¬ 
tification  to  index  them  as  inputs  in  Role  1 
--  index  them  as  a  means  of  accomplish¬ 
ment  in  Role  10.  Examples  include  cat¬ 
alysts,  explosives,  inhibitors,  vulcanizing 
agents,  abrasives  lor  polishing  or  clean¬ 
ing,  acids  for  cleaning  ana  etching,  sol¬ 
der,  heat  as  a  form  of  energy,  welding 
rods,  and  capsules. 


EXCLUSIONS 

Because  of  the  possibility  of  expressing 
ideas  in  a  variety  of  combinations  of  words 
j  ;d  word  orders,  concepts  will  frequently 
be  discussed  as  "using  steel  in  the  con¬ 
struction  of  silos"  which  incorrectly  sug¬ 
gests  the  indexing  as  10-STEEL.  Despite 
the  wording,  steel  is  an  input  in  a  con¬ 
struction,  building,  or  fabrication  opera¬ 
tion  a.nd  should  be  indexed  as  1-STEEL, 
not  iO- STEEL. 


When  used  as 
means  to  ac¬ 
complish  the 
.  primary  topic 
I  of  considera¬ 
tion  or  other 
objective. 
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ROLE  10  (Continued) 


EXCLUSIONS  (eld.) 

In  indexing  chemical  information,  indexers 
should  be  alert  for  statements  such  as 
"using  hydrogen  chloride  as  the  chlorinat¬ 
ing  agent."  This  is  not  indexed  as  10- 
HYDROGEN  CHLORIDE,  lO-CHLORINAT- 
ING  AGENTS.  The  hydrogen  chloride  is 
a  reactant  and  should  be  indexed  as  1- 
HYDROGEN  CHLORIDE. 


ROLE  0 


MEANINGS 

[See  the  Section  on  Bibliographic  and 
Su'b.iect  Katter  Search  nnd  Fi/Jiure  4; 
c-lac  ,  PwGifersnee  ^  .  Sec  t  '^n  on 

Auer.y  and  Search  Procedure,  pp.  13- 

irr 


EXPLANATIONS 

Role  0  is  used  for  the  document  accession 
number  which  covers  all  bibliographic 
data  included  on  the  LIBRARY  DATA 
TRANSMITTAL  (Navships  4909(9-62)) 
(Figure  4). 
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APPENDIX  C 


FILE  FORMATS  AND  KEYPONCIilNG  INSTRUCTIONS 


This  Appendix  contains  keypunching 
instructions  and  forms  for  the  various 
SILVRP  files.  Special  notes  are  included 
where  more  explicit  instructions  are 
required 
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Card 

JLL 

L 

Name  of  Source 

1-43 

See  Note  1,  3, 

4,  5 

2. 

Source’s  report  number 

44-71 

See  Note  3,  5, 

6 

3. 

Report  security  classification 
<U,  C,  or  S) 

72 

4. 

Library  accession  number 

73-78 

See  note  8 

5. 

Card  number  (1) 

79 

6. 

Subcard  number  (0-9) 

80 

Card  #2 

1. 

Report  title  secui  Ry  classification 

1-2 

See  note  10 

2. 

Title  of  Report 

3-60 

See  Note  4,  5, 

7 

3. 

Report  security  classification 
(U,  C,  or  S) 

72 

See  Note  16 

4. 

Library  accession  number 

73-78 

5. 

Card  number  (2) 

79 

6. 

Subcard  number  (0-9) 

80 

Car<lJ.3 

1. 

Personal  author 

1-49 

See  Note  2,3, 

4.  5 

2. 

Economy,  Project,  or  Contract 
Number 
(a)  E,  P,  or  C 

50 

(b)  Number 

51-68 

See  Note  9 

3. 

Report  security  classification 
other  than  U,  C,  or  S 

69-71 

4. 

Report  security  classification 
(U,  C,  or  S) 

72 

See  Note  16 

5. 

Library  accession  number 

73-78 

See  Note  16 

7. 

Card  Number  (3) 

79 

7. 

Subcard  number  (0-9) 

80 

DATA 

COLUMNS 

REMARKS 

Card  #4 

1. 

E^te 

(a)  Covering  (YYMMDDYYMMDD) 

1-12 

See  Note  13 

(b)  Date  ol  Publication  (YYMMDD) 

13-18 

See  Note  13 

(YY=year;  MM=month;UI>=day) 

2 

Translation  number 

19-39 

See  Note  4,  5,  10 

3. 

BUSHIPS  program  number 

40-52 

See  Note  3,  4,  5,  11 

4. 

BUSinPS  task  number 

53-57 

See  Note  3,  4,  5,  11,  1: 

O. 

NA  Information  Report  Number 

58-71 

See  Note  4,  5 

6. 

Report  security  classification 

72 

See  Note  16 

(U,  C.  pr  S) 

7. 

Library  accession  number 

73-78 

See  Note  16 

8. 

Card  number  (4) 

79 

9. 

Subcard  number  (0-9) 

80 

Card  #5 

1. 

Paging 

(a)  Volume  number  or  number  of 

1-3 

See  Note  3  4 

pages 

(b)  V  or  P 

4 

2. 

DDC  document  number 

5-18 

See  Note  4,  5 

3. 

ONI  accession  number 

19-28 

See  Note  4,  5 

4. 

BUSHIPS  identification  number 

29-38 

See  Note  4,  5 

5. 

DDC  and  Bureau  limitations  (0-9) 

39 

See  Note  13 

6. 

Available  at  Office  of  Technical 

40 

Services  (Y  or  N  or  blank) 

7. 

Available  in  micro  card  file  (Y  or 

41 

N  or  Blank) 

8. 

Subject  codes  for  accession 

42-46 

See  Note  3,5,15 

bulletin  only 

9. 

Report  security  classification 

72 

See  Note  16 

10. 

Library  accession  number 

73-78 

See  Note  16 

11. 

Card  number  (S) 

79 

12. 

Subcard  number  (0-9) 

80 
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DATA 

COLUMNS 

Card  #6 

1. 

Descriptive  words  of  content 
of  report 

1-71 

9 

• 

Report  security  classification 
(U,  C,  or  S) 

72 

3. 

Library  accession  number 

73-78 

4. 

Card  number  <6) 

79 

5. 

Subcard  number  (0-9) 

80 

REMARKS 

See  Note  4, 
See  Note  16 

See  Note  16 


59 


NOTES 


1.  Each  source  is  less  than  or  equal  to  85  digits.  If  no  asterisk  is  shown,  start 
name  in  column  1. 

2.  Each  author  is  less  than  or  equal  to  97  digits.  Do  not  punch  comma.  Separate 
card  for  each  author,  begin  with  (*)  in  first  digit. 

3.  On  a  basic  card,  the  first  digit  of  each  of  the  followdng  field"  must  contain  an 
asterisk  {*):  name  of  source,  author,  source  report  number,  BUSHIPS  program 
number,  BUSHIPS  task  number  and  subject  code  for  accession  bulletin.  If 
there  is  more  than  one  Item  associated  with  any  of  these  fields,  for  example, 
more  than  one  author,  then  the  additional  information  may  be  punched  on  a  con¬ 
tinuation  card  with  an  asterisk  in  the  first  digit  of  the  appropriate  field.  How¬ 
ever,  only  one  item  of  a  repeated  field  may  be  listed  on  each  card. 

4.  A  continuation  card  may  be  used  to  extend  the  following  fields:  name  of  source, 
title  of  report,  author,  translation  number,  BUSHIPS  program  number, 

BUSHIPS  task  number,  NA  Information  number,  DDC  document  number,  ONI 
accession  number,  BUSHIF^  identification  number,  descriptive  words  of  con¬ 
tent  of  report.  For  this  case,  an  asterisk  is  not  used  in  the  continuation  card. 

5.  Tne  subcard  number  of  the  basic  card  is  always  zero  while  the  subcard  numbers 
of  the  continuation  cards  are  numbered  sequentially  from  1  to  9.  The  reference 
material  field  of  any  continuation  card  must  be  in  the  same  columns  as  the 
basic  card.  There  is  only  one  zero  card  regardless  of  number  of  source  cards. 
Data  items  are  not  to  be  duplicated  when  subcards  are  required  for  other  fields. 

6.  The  source  code  field  is  to  be  punched  in  the  source  report  number  field 
(Cols.  44-71)  of  the  first  card  number  of  a  bulletin.  It  is  preceded  by  an 
asterisk  (*)  in  col.  44.  If  there  is  a  source  report  number  given,  it  is  punched 
on  a  continuation  card  in  cols.  44-71  and  is  also  preceded  by  an  asterisk  (*). 

If  the  source  report  number  has  to  be  continued,  it  is  punched  in  continuation 
cards  in  cols.  44-71  without  an  asterisk  in  col.  44,  with  the  data  beginning  in 
col.  44.  All  source  codes  are  punched  one  to  a  card,  before  punching  the 
source  report  number.  If  there  is  only  one  source  report  number,  use  it  with 
the  first  source  name.  lAmch  first  report  number  with  first  source  number  and 
second  report  number  with  second  source,  etc. 

7.  Do  not  punch  beyond  col.  60  when  punching  the  title  on  the  two  (2)  cards.  If  the 
title  is  longer,  divide  it  at  col.  60  or  before.  Always  make  sure  that  you 
divide  between  words  and  do  not  split  words  between  cards. 

8.  If  less  than  six  digits,  precede  by  zero. 

9.  Economy,  Project  or  Contract  Number  is  punched  in  the  first  card  only,  unless 
there  are  more  than  one  contract  number. 
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10.  space  fill  after  number. 

11.  An  asterisk  is  punched  in  col.  1  only  when  there  Is  data. 

12.  Task  number  is  an  asterisk  plus  4  numbers. 

13.  Numeric  (zero  fill)  or  blank. 

14.  Numeric  (precede  with  zero)  or  blank. 

15.  Begins  with  an  asterisk  (*),  if  shown  on  document. 

16.  Report  Security  Classification  and  Library  Accession  Number  is  duplicated 
from  card  1. 

17.  The  work  list  is  punched  for  all  accession  numbers  for  which  3x5  catalog  cards 
and/or  accessions  bulletins  are  requested, 

18.  Deletions.  Insert  the  report  security  classification  and  library  accession 
number  of  the  document  in  the  columns  labelled  as  such  and  complete  the  form 
as  follows: 

a.  To  delete  a  document  from  the  file,  place  "$$$$$$''  in  columns  1-6  of 
line  1. 

b.  To  delete  a  single  card  format,  place  "ZZZZZZ  "  in  columns  1-6  of  the 
row  of  the  corresponding  cards  and  subcard  numbers. 

c.  To  insert  a  card  format,  fill  in  the  line  of  the  appropriate  card  and 
subcard  number. 

d.  To  replace  a  card  format,  place  the  desired  information  in  the  line 
corresponding  to  the  card  and  subcard  number  of  the  item  to  be  replaced. 


Column 

1 

2-7 

8-11 

12 


WORK  UST  (See  Note  17) 

Field  Format 

Classification  U,  C,  S  or  T 

Accession  Number  Numeric 

Subject  Code  Numeric 

Request  Code  1  -  3x5  cards,  2=Accessions 

Bulletins,  3  =  3x5  cards 
and  -A.ccessions  Bulletins 
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SUBJECT  INDEX  HLE 


Field  Contents 

1-7  Role  8 

8-14  Role  1 

15-21  Role  2 

22-28  Role  3 

29-35  Role  4 

3G-42  Role  5 

43-49  Role  6 

50-56 
57-63 
64-70 

71 

*♦72-77 
**  78 
**  79 

**  80  Subcard  Number 


Instructions 

Alpha-Numeric,  left  justify 

n  ff  ft  f! 

if  n  ft  H 

If  tl  ft  ft 

tt  tr  tt  tf 

T»  ft  tt  ft 

ff  tt  tt  ff 

ft  n  tr  ft 

f?  tf  ft  ft 

tf  tr  tt  ft 

C,  S,  or  U 
Numbers,  zero  fill  from  left 
A-Z 

a  1  for  insertions 
a  0  for  deletions 

0-9,  A-Z 


Role  7 
Role  9 
Role  10 

Security  Classification 
Accession  Number 
Linkage 
Card  Number 


DELETIONS  -  Punch  a  deletion  card  for  each  item  appearing  on  the 
sheet.  Insert  a  zero  (O)  in  card  number  field. 

REPLACEMENTS  -  (1)  Punch  one  deletion  card  for  each  different  link 

appearing  on  a  sheet 

(2)  F^nch  ail  other  information  in  correct  format  for 
additions. 


See  Figure  13  for  the  file  updating  worksheet. 
Punch  only  starred  fields  for  deletions. 
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FisurTt  13.  Subject  Matter  Processing  Sheet 


PUNCHING  INSTRUCTIONS  FOR  SUBJECT  MATTER  QUERY  CARDS 


COLUMN  FIELD 


imMAi 


1-5  Line  Number  The  line  number  field  is  numbered 

consecutively  from  1,  2,  ...  .  Each  field 
Containing  data  on  the  query  sheet  consti¬ 
tutes  a  line  or  a  new  IBM  card.  Zero  fill 
from  left. 

6  Space  Leave  Blank 


7-9 

Query  Number 

10-12 

Part  Number 

13=15 

Role  Number 

16-18 

Operation  Code 

19-30 

Name  of  item  to 

be  retrieved 

Number  in  top  right  comer  of  form.  Pre¬ 
cede  with  zeros.  (EX:  005) 

Alphabet  in  top  right  corenr  beside  number. 
Precede  with  zeros.  (EX;  OOA) 

The  role  number  appears  above  column 
containing  data.  Use  only  those  roles 
filled  in.  (EX:  Role  8  =  008) 

Punch  E  preceded  with  zeros.  (EX;  OOE) 
unless  the  word  in  a  field  is  preceded  by 
the  not  equal  sign  (=t^=).  Then  punch  NE 
preceded  by  zeros.  (EX:  ONE) 

The  format  depends  on  the  particular  role 
number  being  used  for  selection.  For 
example,  if  role  8  contains  data,  then  the 
format  for  role  8  should  be  selected  for 
this  card.  See  format  chart  below.  The 
data  word  is  then  pun-^hed  where  fjte  X*s 
appear  for  that  pa.  ticular  role  ana  zeros 
are  pimched  in  coluJr»ns  as  shown. 


ROLE  NUMBER 
Col. 


FORMAT 

19 


30 


008 

X 

XXXXXXO  0  0 

0 

0 

001 

0 

XXXXXXXO  0 

0 

0 

002 

0 

OXXXXXXXO 

0 

0 

003 

0 

OOXXXXXXX 

0 

0 

004 

0 

OOOXXXXXX 

X 

0 

005 

0 

0  0  0  0  XXXXX 

X 

X 

006 

X 

XXXXXXOOO 

0 

0 

007 

0 

XXXXXXXO 0 

0 

0 

009 

0 

OXXXXXXXO 

0 

0 

010 

0 

0  oxxxxxxx 

0 

0 
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PUNCfflNG  INSTRUCTIONS  FOR  BIBUOGRAPHIC  QUERY  CARDS 


Salams 

1-5 


6 


7-9 

10-12 

13-15 

16-18 

19-72 


Field 

Line  Number 
Extension  Card 

Query  Number 
Part  Number 
Field  Code 


Format 

Numbered  consecutively  1,  2,  3,  ...  . 

Aor  E,  wl^re  E  denotes  extension  query 
card 

Numbers,  zero  fill  (Prom  tlie  query  form) 
Alphabet,  zero  fill  <  From  the  query  form) 
001  thru  013. 


Operation  Code  See  operation  codes  below 

Name  of  item  to  be  See  figure  14 
retrieved 


Operation  Codes 
OOE 
CNE 
OOL 
OLE 
OOG 
OGE 


Operation 

equal 

not  equal 

less  than 

less  than  or  equal 

greater  than 

greater  than  or  equal 
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Figure  14.  Bibliographic  Query  Format 


Notes  for  Periodical  Lisft  File 


1.  Do  not  punch  the  decimal  point  or  period  in  cost  field. 

2.  Pimch  ail  marked  up  corrections  shown  in  red. 

3.  Only  punch  the  one  (1)  card  for  deletions. 

4.  Punch  both  one  U)  and  two  <2)  cards  for  corrections  codes  1  and  4.  See 
Figure  15. 
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BUREAU  OF  SHIPS  TECHNICAL  LIBRARY 
Periodical  List  File  (2-63) 


WORKSHEET 
Card  i 


FIELD 

COLUMN 

CONTENTS 

Reference  Code 

1 

*11”.  ’N**,  or  ''A" 

Binding  Code 

2 

"B*;,  or  1-9 

Title 

3-55 

Alpha-Numeric(A/N)-Not  all  spaces  left  justify 

Addressee 

56-60 

(A/N) 

Routing  Code 

61 

"M"  or  "L” 

Type  Code 

62 

Publication  Freq. 

63-64 

<A/N) 

Renewal  Freq. 

65 

Numeric  (N) 

Expiration  Date 

66-71 

A/N 

ID  Number 
(Title  Code) 

72-78 

(N)  -  Right  justify  (zero  fill) 

Card  Number 

79 

1 

CC 

80 

1-4  or  Blank 

Card  2 


FIELJ3 

COLUMN 

CONTENTS 

Quantity 

1-2 

_  (N)  -  Right  justify  (zero  fill) 

Cost 

3-8 

(N)  -  Right  Justify  (zero  fill) 

PR  Number 

9-12 

(N)  -  1000-9999 

Not  Used 

13-71 

Blank 

72-78 

(N)  -  Right  justify  (zero  fill) 

Card  Number 

79 

2 

CC 

80 

1-4  or  Blank 

CC  #  1  «  delete,  2  »  insert,  3  =  Ignore,  4  =  replace 


Figure  15.  Periodical  List  Worksheet 
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APPENDIX  D 


COMPUTER  OPERATING  INSTRUCTIONS 


This  Appendix  contains  the  coinjxiter  operating 
instructions  for  each  run.  The  software 
packages  utilized  in  Project  SHARP  were  IBM's 
IOCS  and  9-Sort  which  have  been  added  to  the 
Bell  Laboratory  Monitoring  Program  (7090)  as 
subprograms.  This  basic  software  provides 
most  of  the  Input/Output  and  On-Line  monitoring 
operations  required. 

Separate  standard  forms  are  used  by  the  David 
Taylor  Model  Basin  to  serve  as  instructions 
to  computer  operators.  Examples  of  these  forms 
are  attached. 
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7090  SORT  ROUTINE 


Channel  A 


Channel  B 


9-SORT 

Tape  Assignments 

Unit  Contents  Label 

1  BELL 

5  Blank  for  Unreadable  Blocks 

7  >  Blanks  for  Intermediate  Merging 

8) 

2  Original  Input 

5  Original  In  out 

7  >  Blanks  for  Merging 

8) 


R 


Notes  to  Operator: 

1.  9-SORT  is  a  BELL  run  at  DTMB. 

2.  Clock  the  job  in  on  the  BELL  system. 

3.  Clear  all  panel  keys  and  sense  switches. 

4.  Be  sure  that  ail  tape  units  not  in  use  during  a  run  are  in  the  "OFF”  position 
in  order  to  avoid  an  error  in  tape  reads  and  writes . 

5.  Put  the  9-Sort  card  parameter  deck  in  the  hopper  and  press  LOAD  TAPE  key. 

6.  There  will  be  sever^  HAI TS  in  the  program.  If  no  errors  are  indicated  on  the 
printer  or  elsewhere,  note  the  location  of  the  halt  and  press  START. 

7.  At  the  end  of  the  run,  rewind  the  output  tapes  and  re-initiate  the  BELL  system. 

8.  It  is  absolutely  necessary  that  each  final  output  tape  be  clearly  labeled  as  it  is 
removed  from  the  tape  unit  as  to  the  tape  unit  and  file  sequence  of  the  tape.  For 
example.  Tape  001  from  Unit  B6. 

9.  If  there  were  UNREADABLE  data  blocks  written  on  A5,  print  the  tape. 

10.  All  tapes  are  to  be  saved  from  the  run. 
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S'.,  R^y 

□  or  r  vtwE 


or  r  vimC 
0*<  S*C« 


WAiCiMUM  £$TtMAreO  ?C!90  TiM£ 

- - — j. - — - 

TA»e.iiN<r  I  A _  i 

(MAUT  I 


rn 

«NOTes  Ti:)  of'EHtATOUt 


I AOA  0'*H£A 


r“i 


I  ^ 

I  «££4.  t*0.  r 

[■  [ 

oisPoscriON  1 


SEc;  _ BHEET 

I  FC'R  l^M  70%  [sort 

'H - + - f — 


7M0$y$tt«  REQUCST  -  Rnnc-T.i-ilo 


AEAOCff  L-3  PUMCH 

□  cc 

■■■■ 

□  « 

OCCA  fO 

ftWlTSTiURIOUKT  .  RINC-TM.in 
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MAMB  canm 


CAV  iM 


13^ ON  i-lNt  R  ^  W 

□  o*r  wmt 


i-i-J  o»f  Lmc 

•C«AA»««  QH  •AC* 


L-J  TO  c^WATOI* 

I - 1 

! - 1  &Q£^TiOeteAi.  ?At*£.  rOA  Otii£K 

L3  »«oo«*i«  r*ii.u«t 


7M«  SYSTtM  itWMT  .  »*MC-t««-(M 


l^^ONLIMt  R^W 

□ 

MhAIMc}  oh  VACft 

CZ!  HOTC$  TO  OHCHATOH 

1  -  1  *O0tTlO«»C  TA^  ASSiGHHCHT  rOO  OTHf» 
1-  j  HNOGMAH  rAICUHC 


TOM  SYSTfM  Of  OUST  .  riNC-TMt.lM 


MAXIMUM  ^^TlMArtO  70»  "^iMe 


TAMg  UMiT  ' 


l^^MKAOCM  [— J  HUMCM 

□  oc 

OCCK  lO 

i«(AUT 

OH  LIHt  R^W 

LZ]  orp  L>HC 

•  tW*»*S  OH  SACK 

[Zl  nOTti  TO  O^f  AATOH 

i  1  additional  TAPC  AUlOHMlMT  FOH  OTMCH 

-  J  MOO 

TOM  &TSTf M  ttOUtST  -  0«MC-Tat.tM 
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□□□fciKiii  pm 


■ 

■ 

■ 

■ 

DECK  to 

iff  ».*•»« 

0**  •*(!« 

(CTC&  70  Ol^eilATOIt 

LOD’TiON.AW  AtStOAMCMV  fOM  OTHiN 

rAi).ul«t 


^SYlTtM  ttOUIST  . 


inSUBT  ACCESS  loss  BULLETIN 


MAXIMUM  ESTIMATtO  V0»  rtMf. 


TAOe  UMIt 


READER  -  PUNCH 

NO.  OF  TAPES 

PRINTER 

cc  pn 

UON 

A  e  c  o  e  F  a 


coot 


esriMATcoriMc 


OFCRATtOMS 

WtEUJST 

ASSCMatV 

POSTLIST 

COL.  81 

CARO  TAPE 

CARO  CARO 

CARO  PRINT 


MCM.  OUMP 
TAPE  Dump 
other 

COHTP»OL  CARD 

RUH  8 


PROOPAUMCO  srop^ 


33^  LIBRAinr  CATALOG  CARLS 


CAT. 


NO.  OF  tapes 


SS  ON 

A  B  C  D  e  F  0 


PR 


KSTMATCOTtMC 


OFC  RATIONS 

PRELIST 

ASSEMB'.'^ 
POSTLIST 
COL.  81 

CARO  TAPE 

CARO  CARO 

CARO  PRINT 


TAPE 

TAPE 

TAPE 

■AEM.  DUMP 
TAPE  OUMP 
OTHER 


CEE^ 


CONt*tOL  CAftO 

RUH  9 


■KOCKAimiD  %yon 


KIMAMKS  AKOO  AKOaKAMMCn 


Uee  special  paper  Loop  laarkad  3x5> 
Use  Special  3x5  card  stock. 

Deck  self  loading  prograa 


REMARKS  ARQM  ORCRATOR 


remarks  prom  operator 


program  rAlLURC 


PROGRAM  SAIUURC 


1401  SVSTES  RCOueST 

PIHC-TMB-«n 


1401  SYSTEM  REQUEST 

PRMC-TMO-477 
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OCCK  <0 

•»o. 

4 

_ 

3 

5 

[I 

BToHLmt  R(^W 

□  orr  Lt*tt 


1—^  orr  umt 

OM  OACt 


lZ 1  ‘00 

□  «o 


MOrtl  TO  0*KM‘TO* 

‘00tTlO»t‘k.  TAPt  AUtO*««CNT  roll  OTHtfl 
MkOCAAM  TAiLUOt 


I  MUmWOM  EiTIMATEO  7010  TIME _ 

i  T«»e  iwiT  1  »  7  [*  ^ 


PCIIIWIC 
HAmi 
rjiM — 


OM^eVTION 


TMt  SvariM  MOUCST  .  OMC-TM-Oli 


■  9 
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APPENDIX  E 


List  <rf  David  Taylor  Model  Basin 
Programmers  v^o  worked  on 
aspects  of  the  SHARP  System 
Pr<^raras 


79 


aOUIBiE 

1 

2 

3 

4 

5 

6 
7 
S 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 
21 
22 

23 

24 

25 


TYPE 

Sort 

Format  and  Sequence  Cheek 

Update 

Sort 

Format  and  Separate 
Sort 

Separate  by  Class 
Edit 


Edit 

Sort 

Format  and  Sequence  Check 

Update 

Edit 

Edit 

Edit 

Sort 


Format  and  Consistency  Check 

Update 

Edit 


Search 


Select 


Sort 

Edit 

Search 


PROGRAMMER 
Generated 
Mr.  A.  Camara 
Mr.  P.  Tomlinson 
Generated 
Mr.  D.  EfteMute 
Generated 
Mr.  H.  Stutz 
Mrs.  N.  Gcddberg 
Mrs.  N,  Goldberg 
Generated 
Mr.  B.  Wallis 
Mr.  H.  Stutz 
Mr.  M.  Siegel 
Mr.  B.  Wallis 
Mr.  M.  Siegel 
Generated 
Mrs.  A.  Cooper 
Mr.  C.  Fahl 
Mrs.  C.  Siegmann 
Mr.  M.  Siegel 
Mrs.  A.  Cooper 
Gererated 
Mrs.  C.  Siegmann 
Mr.  M.  Siegel 


81 


APPENDIX  P 


L>ist  of  general  subject  areas  and  codes 
used  in  the  printout  of  the 
Accessions  Bulletin 


[Note:  The  subject  areas  and  cedes  herein  will 
be  superseded  by  the  substibition  of 
the  scientific  and  technological  fields 
and  groups,  as  listed  on  DD  Form 
1498WS  (Work  9ieet  for  Research  and 
Technological  Resume)] 
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